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SHEEP 


HEEP have wandered far and wide with the pioneers who spread over 
the world the civilization of the West. In the early dawn of that 
civilization about the Vale of Kashmir, sheep constituted the essential 

element in the domestic economy, the source of nearly all material wealth, 
the chief food, the chief cloth, the chief item of barter. As that civilization 
moved westward over the plateaus of Persia and the plains of Mesopotamia, 
the hills and vales of India and Syria, the realms of Greece and Rome and 
France and Britain, and thence across the seas over the imperial pristine 
lands of the Americas, Australia, and South Africa, herds of sheep followed 
close upon the heels of the forelopers and the scent of mutton broth rose from 
the steaming potsherds of every pioneer camp. 

The pioneers have passed, and the lands of the earth have been won to 
western civilization, but sheep remain essential to the economy of the far- 
flung dominions from Turkestan to Tasmania, from Iceland to Rhodesia, 
from Shropshire to Patagonia. Their wool yields the rugs of Samarkand, the 
cheviots and tweeds of Scotland and Ireland, the worsteds of Hockanum, 
the rough jerseys of Norwegian fjords, and the fleecy mantillas of sunny 
Spanish uplands. Their flesh yields mutton for the ‘‘schutzlik’’ of the 
Georgian, the broth of the Swiss alpineer, the chop of the English squire, the 
whole feast of the frontiersman wherever he pitch his camp. The markets 
of the world watch the number of sheep, the yield of wool, the supply of 
mutton. The looms of the world carry the fibers of wool from a thousand 
pasturelands. The peoples of a hundred northern lands keep warm in winter 
with the wool of a hundred kinds of sheep—Cotswold and Cheviot, Astrakhan 
and Merino, Romney and Corriedale, Karakul and Rambouillet. 

Australia, New Zealand, Argentina, South Africa, The British Isles, and 
the Mediterranean countries—these are the chief sheep lands of today. 
Russia, the United States, and India—these are important sheep lands too. 
Wherever western civilization reigns, wool, like wheat, determines in no 
small measure, the comfort, the health, the wealth of the peoples. 
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AGRICULTURAL REGIONS OF NORTH AMERICA 


PART X 


THE GRAZING AND IRRIGATED CROPS REGION 


Oliver E. Baker 


HE Grazing and_ Irrigated 

Crops Region comprises that 

part of North America outside 
the tropics which is, in general, too 
dry for the profitable production of 
crops without irrigation. It is that 
which remains of the ‘Great Ameri- 
can -Desert’’ on maps of the early 
Nineteenth Century. ‘The region in- 
cludes also many mountain ranges, 
which compel the relatively warm 
winds of the valleys and plains to 
rise and become cool, the moisture 
contained condensing into summer 
showers and winter snows (Fig. 269). 
On many of the mountains the snow- 
fall is heavy, and upon melting in 
spring and early summer, flows down 
the mountain sides in torrential 
streams that provide water to irri- 
gate portions of many valleys (Fig. 
270). 

These mountains are the glory and 
the joy of the region. Humid and 
generally forest covered, as high as 
the timber line, they resemble oases, 
with verdant meadows scattered 
among the forests and sometimes 
extending above the forests as alpine 
pastures. Cattle and sheep graze in 
these meadows and pastures, the 
cattle mostly at the lower altitudes 
and the sheep in the alpine pastures. 
There is scarcely a district in this 
vast arid region from which moun- 
tains cannot be seen, blue, cool, and 
inviting, sometimes bearing snow 


upon their summits into early sum- 
mer and promising to many a weary 
farmer in the hot valley the hope of a 
day’s vacation spent fishing along 
a sparkling stream. As the Hebrews 
in ancient Palestine sang psalms to 
the mountains, where still waters 
flowed through green pastures, so 
Mormon congregations today in their 
village meeting houses on Sunday, 
sing, ““O ye mountains high, where 
the clear blue sky arches over the 
vales of the sea’’; or they shout, ‘‘O 
Babylon, O Babylon, we bid thee 
farewell. We are going to the moun- 
tains of Ephriam to dwell.”” And 
at times love for the mountains min- 
gles with religious fervor as the con- 
gregation sings, 

‘For the strength of the hills we bless thee, 

Our God, our fathers’ God.”’ 

The Grazing and Irrigated Crops 
Region, however, extends beyond 
the mountains, except along the 
northwestern and most of the western 
margin. On the southwest the cli- 
mate is arid all the way to the Pacific 
Ocean, and even some of the valleys 
in California west of the Sierra and 
San Jacinto ranges are very dry; 
while on the east the region reaches 
the Gulf of Mexico in the state of 
Tamaulipas, Mexico. Arid or semi- 
arid conditions continue northwest- 
ward and northward over a_ belt 
east of the Rocky Mountains varying 
from 40 to 200 miles wide, and even 
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FIGURE 269. 
This view is of the Mission Range, in western Montana, in winter. 
timbered, but the peaks rise above timber line. 
ground of the valley floor in the foreground. 


wider in 
Montana. 


places, all the way to 


It is along this eastern margin, on 
the Great Plains, that dry-farming 
has made its greatest advance. For 
nearly a century the waves of popu- 
lation have beaten against the barrier 
of aridity all along the shore line of 
settlement, now 
storm-like 


with 
retreating 
like the tide, leaving wrecks upon 
the strand. But each advance of the 
human tide has worn back the barrier 
a little further. During the past 
50 years crop production has ad- 


advancing 
energy, now 


vanced several hundred miles along 
this eastern margin of 
which has a 


the region, 
gentle climatic 
gradient, largely because of the in- 
troduction of drought-resistant varie 


very 


ties of crops and the development ol 
Kirst the grain 
binder and later the combine, now 
commonly pulled by a tractor, greatly 


power machinery. 


increased the acreage a farmer can 
seed and harvest, and correspond 
ingly income. ‘The 


larger acreage per farmer has com 


increased his 


pensated for the lower yield per acre, 
and areas, which a few years ago 


were found far too dry for other use 


The mountains are the glory and the joy of the Grazing and Irrigated Crops Region 


The lower slopes are more or less 


Note the trees along the water course, and the plowed 
Photo by K. D. Swan, Courtesy of | 


.S. Forest Service 


than grazing, are now 
most 
tricts. 


among the 
prosperous grain-raising dis 


During the later years of the 
Nineteenth Century, crop farming 
advanced across the “ Black-earth”’ 
belt of central Kansas and the eastern 
Dakotas, and during the early Twen- 
tieth Century across the dark-brown 
soil belt a little wav into eastern 
New Mon 
tana. On the northern border also, 
in western Canada, agriculture has 
crept down upon this arid region, 
pushing the boundary southward 
almost to the United States line in 
southwestern 


Mexico, Colorado, and 


Saskatchewan and 
Alberta. But 


western or 


southern along the 
border of the 
region the advance has been very 
slight, 


Pacitic 
because, lying in the rain 
shadow of the high Sierra Nevada 
and Cascade ranges, the climate is 
very dry and the transition from the 
moist forest-covered mountains. to 
the desert plains or valleys is abrupt. 

Most of the ‘Great American 
Desert’ still remains desert, and the 
principal change, outside the irri 
gated districts, has been that the 
realm of the Indian has become the 


et 


Ee 


AGRICULTURAL REGIONS OF NORTH AMERICA 327 





FiGURE 270.—On many of the mountains, par- 
ticularly the Northern Rockies, the snowfall is 
heavy; and, upon melting in the spring and early 
summer, flows down the mountain sides in tor- 
rential streams that provide water to irrigate 


portions of many valleys. The picture is of 
cascades on Glacier Creek below Lace Lake, 
Flathead National Forest, Montana. (Photo 
by K. D. Swan, Courtesy of U.S. Forest Service. ) 


domain of the cattleman and sheep 
herder. Krom Nebraska to Califor- 
nia the region stretches nearly 1,000 
miles in width—-more than a third of 
the way across the continent; and 
from southern Saskatchewan and 
central British Columbia it extends 
across the United States and south- 
ward, far into Mexico. From Kam- 
loops in British Columbia to Mexico 
City is about 2,500 miles, and, except 
for the mountains and high pla- 
teaus, nearly all that lies between 
is desert. — 

The Grazing and Irrigated Crops 
Region is the largest of the agricul- 
tural regions in North America. — It 
includes fully 900,000,000 acres of 
land, an area almost half as large 
as the entire area of the continental 
United States. Over two-thirds of 
the region is in the United States, 
and nearly one-third in Mexico, the 
area in Canada amounting to only 
about one per cent of the total. 
The area of the region in Mexico, 
about 300,000,000 acres, includes 
nearly two-thirds of the total land 
of that nation, and the area in the 
United States, over 600,000,000 acres 


comprises nearly a third of the land 
of the United States. The region 
includes nearly all the Rio Grande 
and Pecos Valleys of Texas, prac- 
tically all of New Mexico, most of 
Colorado, all of Wyoming, and over 
two-thirds of Montana, all of Ari- 
zona, Utah, and Nevada, and the 
arid portions of California east of the 
Sierras and the San Bernadino-San 
Jacinto ranges, also nearly all of 
Oregon east of the Cascade moun- 
tains, southern Idaho, and the dry 
interior valleys of Washington. The 
region extends northward through 
the Okanagan Valley of Washington 
to include the dry valleys of southern 
interior British Columbia. 

In this vast area there were only 
about 18,000,000 acres in harvested 
crops in the United States portion 
in 1929, of which 15,000,000 were 
irrigated; over 8,000,000 acres. of 
crops in the Mexican portion in 1926, 
and about 550,000 acres in the Cana- 
dian portion in 1921. The irrigated 
lands are, for the most part, highly 
productive (Fig. 271). At the other 
extreme are about 80,000,000 acres 
of land which have too few water 
holes even for the grazing of stock 
in the normal year (Fig. 272). Half 
of this absolute desert area is in 
western Arizona, southern Nevada, 
and southeastern California; one 
quarter in Sonora and Lower Cali- 
fornia; and the other quarter con- 
sists of alkali flats in Utah and 
Nevada. 
used for nothing except the mining 
of borax, potash, and other salts. 
Nearly all the remaining 800,000,000 
acres in the Region are used for 
grazing cattle, sheep, and_ horses. 
This is an area over twice as great 
as the acreage in crops in the entire 
United States. 


These very arid areas are 


But this grazing land 
is mostly so dry that in the United 
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States portion at least the meat and 
wool and other products of the 
pastures have a smaller value than 
that of the crops grown on an acreage 
only one-twenty-fifth as large. 








FIGURE 271. About 15,000,000 acres of the 
19,600,000 acres of irrigated land in the United 
States in 1929 were in the Grazing and Irrigated 
Crops Region. Nearly all the remainder were in 
the Pacific Subtropical Crops Region (California) 
and in the Humid Subtropical Crops Region 
rice lands of Texas and Louisiana). The map 
reveals that most of the water used for irrigation 
in the Grazing and Irrigated Crops Region comes 
from the Rocky Mountains. A little water is 
obtained from the eastern slopes of the Cascade 
Mountains in Washington and Oregon, and still 
less from the eastern slopes of the Sierra Nevada 
in California. Very little water is available for 
irrigation in the Colorado plateau area of north- 
ern Arizona and northwestern New Mexico, or in 
the Great Basin area of Nevada and western 
Utah (excluding that from the Rocky Mountains). 
rhe lack of irrigated land in western Oregon and 
Washington is owing to the fact that the humid 
climate in most parts of the region (except in 
summer) makes irrigation unnecessary. (Map 
from 1921 Yearbook, U. S. Dept. of Agric.) 


PHYSICAL CONDITIONS 


Although the Grazing and _ Irri- 
gated Crops Region extends 2,500 
miles north and south, it is over 1,000 
miles from its easternmost to its 
westernmost point; everywhere, ex- 
cept in the mountains, the climate 
is dry. The average summer tem- 
perature is about the same in the 
southern as in the northern portion 
of the region, 60 to 70 degrees, but 
is much higher in the middle portion. 
Moreover, the same crops—alfalfa, 
wheat, and corn, are nearly every- 
where characteristic of the irrigated 


districts, and the same transhumance 
type of grazing is found throughout 
the region. 


BOUNDARIES 


The northeastern and_ eastern 
boundary (north of Mexico), which 
is located on the Great Plains from 
Alberta to Texas, is drawn where the 
value of the pasturage ceases to be 
greater than the value of the crops. 
Census data and cost of production 
surveys indicate that where prices 
of crops and animal products are 
normal, one acre of the grains under 
these climatic conditions produces 
about as much gross value as nine 
acres of pasture, but that the ratio 
for cotton to pasture is about 18 to 1. 
The eastern boundary of the region 
in the United States was drawn, 
therefore, where the ratio of crop to 
pasturage was nine to one, except 
that in New Mexico south of the 
Canadian river and in western Texas, 
the ratio was raised in relation to the 
importance of cotton in the total crop 
acreage. In Mexico the pressure of 
economic forces upon the physical 
conditions is so irregular that it 
appeared unwise to accept statistics 
of land utilization as indicative of 
critical moisture conditions, so the 
line was drawn on the basis of a very 
few rainfall records supplemented by 
a little information on the natural 
vegetation. Later information in- 
dicates that the coast of southern 
Tamaulipas, shown on the map as 
in the Grazing and Irrigated Crops 
Region, should have been included 
with the Humid Tropical Region, 
and that much of the Sierra Madre 
Oriental might 
with this humid coastal belt. 

The western boundary of the region 
in Canada and the United States 
follows the lower margin of the forest 


better be classified 


| 
| 


| 
| 
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on the foothills of the Cascade 
Mountains, Sierra Nevada, and San 
Bernadino and adjacent ranges. 
The increase in precipitation along 
this line is very sharp, and although 
crops may be grown by dry-farming 
methods where forest growth is not 
found, this crop production boundary 
cannot be far from the forest margin, 




















FOREST VEGETATION a7 





FIGURE 272. 


NATIVE VEGETATION 


to the Sierra Nevada and Cascade 
mountains, and stretches for 100 
miles or more to the north and to 
the south of the California-Oregon 
line, pine forest is intermingled with 
grass land, the forest being mostly 
on the hill slopes, or on stony soils. 
Although the annual precipitation is 
between 15 and 20 inches, there is 


PREPARED BY 
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US FOREST SERVICE 
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BUREAU OF PLANT 
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GRASS VEGETATION 


] Mesquite Grass 
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The natural vegetation in the Grazing and Irrigated Crops Region varies very widely. 


The creosote-bush desert of the Southwest, particularly the southwestern Arizona-southeastern Cali- 
fornia portion, is mostly too dry even for grazing cattle or sheep, primarily because of lack of water 
holes. On the other hand, the coniferous forest in parts of northwestern Montana is so dense that not 
enough light is admitted to the forest floor to enable grass or other herbage to grow; consequently, here 


also there is no grazing. But nearly all the vegetation types between these extremes afford more or 
less grazing. The best grazing is afforded by the tall-grass types of vegetation, which are, however, of 
very limited extent in the Region—mostly in mountain meadows and around the Blue Mountains in 
eastern Oregon. But the short-grass types provide good feed, particularly in moist seasons; while the 
sage-brush deserts afford winter range, and in many districts spring and fall range also. During the 
summer about one-fourth of all the livestock in the West (excluding work-stock) graze in the mountain 
meadows and partially timbered lands in the national forests. (Courtesy of U. S. Dept. of Agric.) 


except in the Horse Heaven Country 
of southern Washington which has 
been included with the Columbia 
Plateau Wheat Region, and in east- 
ern Oregon and northeastern Cali- 
fornia. On this high plateau that 
extends from the Warner mountains 


very little dry farming in this area. 
On the other hand, there are a large 
number of cattle and of sheep, which 
derive. most of their sustenance from 
grazing and irrigated crops, and, as 
more than half of the improved land 
is irrigated, it seemed best to include 
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this area with the Grazing and Irri- 
gated Crops Region, rather than with 
the North Pacific Region. 

In the northern projection of the 
Region into British Columbia wood- 
land and grassland are similarly 
interspersed, and here also there is 
little dry-farming, irrigated crops 
and grazing providing most of the 
agricultural wealth. Consequently, 
in this area also, much open forest 
has been included in the Grazing and 
Irrigated Region. On the 
high plains along the eastern front 
of the Rocky Mountains in Montana, 
on the other hand, notably near Great 
Falls, and in the Judith Basin, there 
are extensive areas of former grass 
land receiving sufficient 


( “ré ps 


rainfall to 
make crop production the principal 


source of agricultural income. ‘This 
piedmont belt has, therefore, been 
included with the Spring Wheat 


Region, despite the fact that it con- 
tains some irrigated valleys. 

The western and southern bound- 
ary of the Grazing and _ Irrigated 
Crops Region in Mexico is not based 
on moisture conditions, except for a 
short distance in northern Lower 

from 


Where freezing temperatures 


California, but on freedom 
frost.! 
are seldom or never experienced, the 
natural vegetation and the crops also 
are usually different from those found 
in regions The 


dry, frostless region to the west has 


subject to frost. 


! Logically the portion of the Mexican Plateau 
which is subject to frost and 
rainfall to permit profitable 
without irrigation should be 
separate region But 
enough to deserve 


enouch 
production 
recognized as a 
whether this area is large 
such distinction the writer 
does not know Until he is able to visit this part 
of Mexico he will include, for simplicity’s sake 
this high humid section of Mexico with the arid 


receives 


( rop 


portion, despite the violence to the facts which i 
involved In delimiting the agricultural region 
boundaries in Mexico the writer realizes that he i 


committing the folly of describing a region with 
out having seen it But, it is necessary to finish 
this series of paper no prospect of hi 


visiting Mex 


and there |} 


ico at pre ent 
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been called the Arid Tropical Region. 
kor about two hundred miles in the 
State of Tepic, however, it appears 
that a humid climate extends inland 
and upward into the zone of frost 
occurrence. For this the 
Humid adjoins, 
therefore, the Grazing and Irrigated 
Crops Region. 


distance 


Tropical Region 


CLIMATE 


The climate of the Grazing and 
Irrigated Crops Region, as previously 
noted, is arid or semi-arid, except in 
the mountains. Although the region 
extends north and south through 34 
degrees of latitude, a distance equiva 
lent to that from Cuba to Labrador, 
altitude and topography are the 
major climatic influences, rather than 
latitude. 

The aridity of the region is owing 
in large part to topographic condi 
tions. The Sierra Nevada and Cas 
cade Mountains in the United States 
portion compel the prevailing west 
erly winds to rise and precipitate 
their moisture on the western slopes. 
‘These winds, on descending the east 
ern slopes, with increasing pressure 
and temperature, become very des 
sicating. Likewise the Sierra Madre 
Oriental the coast ol 
Mexico intercept much of the mois 


along cast 
ture in the trade winds blowing off 
the Gulf of Mexico. The driest 
districts in the entire region lie in 


the lee of these great) mountain 
ranges. 
Moreover, within the region the 


local altitude and land relief deter 
mine the climate of the place, in 
large measure. ‘The higher the alti 
tude the cooler the climate, other 
factors remaining equat; and the 


higher the relief above the surround 
ing area the greater the moisture, 
in general. 
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The average July temperature at 
Mexico City, for instance, elevation 
7,400 feet, is 62 degrees F.,2 whereas 
at Denver, Colorado, 1,400 miles 
north but at an elevation of 5,300 
feet, it is 72 degrees, and at Medicine 
Hat, Alberta, near the northern 
boundary of the region, over 2,100 
miles north of Mexico City, but at 
an elevation of only 2,500 feet, it is 
68 degrees. ‘The hottest districts in 
the region are not in Mexico, but 
are the Imperial and Death valleys 
of California, both lying in part below 
sea level. In these valleys the July 
temperature averages between 95 and 
100 degrees at a number of stations. 
The highest shade temperature ever 
officially recorded in the world was at 
Greenland Ranch in Death Valley 
134 degrees. At the other extreme 
the that the 
upper slopes of Orizaba, Popocate- 


are snowfields cover 
petl, and other high mountains near 
Mexico City, even during the summer 
season. In general, the summer tem 
highest in the Rio 
Grande and Colorado river valleys, 
and are lower both to the north and 
to the south, as the altitudes become 
higher. 
Central 


peratures are 


‘The southern portion of the 
Plateau of Mexico, wherea 
the 


that nation live, is about as cool in 


large proportion of people of 


summer as eastern Washington, 


Idaho, or Montana. 
the in 
fluence of the vast, cold, continental, 


In the winter, however, 
land mass supplements the factor of 
latitude, and temperatures are much 
the than in the 
southern and western portion of the 
region. ‘The Northern 
tion of the region has recorded some 


lower in northern 


Plains por 


month in Mexico City ts not 


May Phe 


‘The warmest 
July but 


average temperature for 
May is 65 degree Phere is a secondary maxi 
mum in August Summer is the wet season, and 


the cloudy skies lower the temperature 
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of the lowest temperatures in North 
America. ‘The average January tem- 
Medicine Hat is 12 
degrees, while the lowest temperature 
ever recorded is 


perature at 


51 degrees below 
zero. At Denver, the average Janu- 
ary temperature is 29°; at El Paso, 
‘Texas, 3,800 feet, it is 


460°: at Chihuahua, Mexico, elevation 


elevation 


5,000 feet, it 1s 51°; and at Mexico 
City, 54°. West of the Rocky 
Mountains where the cold interior 


continental winds penetrate with dif- 
ficulty and the Pacific Ocean exerts 
an appreciable influence, especially 
in the northwestern portion of the 
region, the winters are warmer than 
on the Plains 
the mountains. 


from 
The average !anu- 
ary temperature, for instance, is 27 
at Spokane in eastern Washington, 
elevation 2,000 feet, and 33° at 
Dalles, Oregon, elevation 100 feet; 
32° at Reno, Nevada, elevation 4,400 
feet; 52° at about the same latitude 
as Denver; 50 


(;reat remote 


at ‘Tucson, Arizona, 
2,400 feet, and lying at 
about the same latitude as El Paso. 
At Salton, in the Imperial Valley of 
southeastern California, 263 feet be- 
low 


elevation 


level, it is 56°, which is 
than at nearly all Mexican 
stations in the Region. 

on the Plateau 
described as cool, clear, and bracing, 


sca 
higher 
The winters 
Mexican have been 
with a considerable amount of sun- 
shine, while the summers are “cloudy 
although not hot, except in the sun 
shine, for like other regions of high 
altitude, it is a region of hot sun and 
cool shade.”’ 

Qwing to the characteristically 
dry air, the daily range in tempera- 
ture is wide the central 
portion of the Region than in any 


wider in 


John | The 
i eather Re wu 


Page 
Vonthly 
1930 


Climate of Mexico,” 
Supplement, No. 33 
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FIGURE 273.—Every 
of freezing temperatures, but the range in duration of the frost-free season is very wide 
Rio Grande and Colorado River valleys it exceeds 240 days, and citrus fruits are grown commercially 


portion of the Grazing and Irrigated Crops Region is subject to the occurrence 
In the Lower 
in certain protected sites. But on most of the plateaus of northern Arizona and northwestern New 
Mexico, and thence northward to the northern margin of the Region, the frost-free season is, in general, 
less than 120 days, the notable exceptions being eastern Colorado and the larger valleys in the other 
states. In most of the Rocky Mountain area and on the plateau of southeastern Oregon and nerthern 
Nevada, the frost-free season averages less than 90 days in length, and frosts may occur at night even 
in midsummer. Such frosts, however, do not usually injure materially the hardy crops which are 
grown in these areas. (Courtesy of U.S. Dept of Agric.) 


other part of North America. The 
normal difference in temperature be- 
tween sunrise and 


On the Mexican Plateau June, July, 
and August months 
wholly free from frost, but normally 
May and September are also free, 


are the only 
mid-afternoon is 
over 30 degrees in southeastern Colo 
rado and New Mexico in 
January, and is over 40 degrees in 


most of the frost-free season averaging 150 to 


180 days. In the Rio Grande and 








northern Nevada and southern Ore 
gon in July. In nearly all parts of 
the region it ranges from 25 to 40 
degrees except in winter, when it is 
less in the northern portion.’ 

This wide daily range in tempera 
ture suggests exceptional susceptibil 
ity to frost at night, which is the case. 
No part of the region is free from 
frost, the 
plateaus frost occurs even in summer. 


and on many of higher 


‘Atlas of American Agriculture, Part J1, Section 
B, Temperature, Sunshine, and Wind By J. B 
Kincer ligures 81 and 8&3 


Colorado river valleys the season is 
usually over 180 days, and in the 
lower portions of these valleys ex 


ceeds 240 days (Fig. 273). But on 


the plateaus of northern Arizona 
and New Mexico and northward the 
frost-free season is less than 150 
days almost everywhere, except. in 
southeastern Colorado and in_ the 


Columbia and Snake river valleys 
of eastern Washington and Oregon. 
Over much of this vast area extend 
ing the 

the 


from plateaus of Arizona 


northward, frost-free season is 
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AVERAGE ANNUAL PRECIPITATION 


"med 


‘Eee 
} 


PER CENT OF 

LAND AREA 
ACREAGE TOTAL LAND 
? AREA OF U 5 


AMOUNT Of 
PRECIPITATION 


153,634,432 
588,775,719 
$14,258,301 
$20,089,545 
$24,846,189 
160,366,829 
28,898,105 
9,430,528 
2915,712 


i 


20 inches 
20 to 30 inches 
30 to 40 inches 
40 to 50 inches 
50 to 60 inches 
60 to 80 inches 
80 to 100 inches 
Over 100 inches 


é 10 inches 





FIGURE 274 
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SCALE OF SHADES | 


] UNOER 10 INCHES 
| fo TO 1S INCHES 
r. zi 1S TO 20 INCHES | 

20 TO 30 INCHES | 
+0 TO 40 INCHES 

40 TO 90 INCHES 
$0 TO 60 IHCHES | 
60 TO 60 INCHES 

€0 TO. 100 ImcHts| 
100 TO 120 INCE ‘ 
120 awO OVER | 


In nearly all portions of the Grazing and Irrigated Crops Region, except the moun 


tains and the high plateaus, the average annual rainfall, including equivalent in snow, is less than 15 


inches; and in nearly half of the portion west of the Rocky Mountains it is less than 10 inches 


The 


area receiving over 20 inches, at least in the United States portion of the Region, is small, being con 


fined practically to the higher altitudes in the Rocky 
. S. Dept. of Agric.) 


central Arizona. (Courtesy of | 


In most of the 
Rocky Mountain region from south- 
ern Colorado, northward into Can- 


less than 120 days. 


ada, also in southern Oregon east of 
the Cascade mountains and in north- 
ern Nevada, the frost-free season is 
less than 90 days and are 
likely to occur any month in the 
year, except in the larger valleys. 
Rainfall in the Grazing and Ir- 
rigated Crops Region is determined 
more by local land relief or topog- 
raphy than by altitude, and, in 
general, the higher the mountains 
above the surrounding surface, the 
greater the 
viously noted. 


frosts 


precipitation, as pre 
‘The heaviest rainfall 
in the region is on the Sierra Madre 
Oriental in Mexico, where the moist 
winds off the Gulf of Mexico are 
compelled to 5,000 to 8,000 


feet, with a resultant precipitation 


rise 


as high as 80 inches annually on 


Mountains and to the Mogollon Plateau in 


some of the upper slopes. Likewise, 
on the Madre Occidental, 
along the western boundary of the 


Sierra 


Region in Mexico, the precipitation 
at the higher levels reaches 60 to 80 
inches. In the United States portion 
of the Region only on the higher 
mountains of southwestern Colorado 
and on the high mountains of central 
and northern Idaho and of eastern 
Oregon does the annual precipitation 
exceed 30 inches (Fig. 274). On 
most of the mountain ranges in the 
United States portion of the region 
the annual precipitation is only 15 to 
25 inches. Where the precipitation 
is less than 15 inches there is seldom 
any real forest growth, and where the 
temperature is warm and evaporation 
is high, 20 inches is a minimum 
requirement. Many mountains in 
the Region, therefore, bear no true 
forest, but only a shrubby growth 
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sometimes called chaparral; some 
mountains have no vegetation even 
of this size. 

Almost everywhere in the Region, 
except in the mountains and highest 
plateaus, including high valleys and 
piedmont slopes, and except in west 
ern Texas and eastern New Mexico 
where the evaporation is high, the 
average annual precipitation is less 
than 15 
California, 
and 
rainfall 


inches. In southeastern 
Arizona, 
the 


seven 


southwestern 
Nevada, 


averages 


where 
than 
inches annually, and in places is as 
low as 2 inches, while the heat and 


southern 


less 


evaporation are very high, there is so 
little water available that stock can 
be grazed only in moist seasons, and 
then only along the margins of the 


area. Yet after a shower, this ab 
solute desert ‘‘ blossoms as the rose,” 
and much succulent feed becomes 


available for a short season. 
the 
(Grazing and Irrigated Crops Region, 


Along the eastern margin of 


which is the zone where crop produc 
tion becomes more important than 
grazing, measured by value of prod 
ucts, the average annual precipita 
tion increases from about 14 inches 
in southeastern 


northern 


Saskatchewan and 
Viontana to 15 
(‘olorado, 16 


Plains of 


inches in 
eastern the 
Staked New 
Mexico, and then rises rapidly with 
altitude 


inches in 
southeastern 


decreasing and increasing 


heat and evaporation to 20. inches 


or more in the lower Rio (grande 


valley of Texas. ‘The heavier spring 


and fall and lighter summer rainfall 


in southern ‘Texas may also be a 
factor in the greater rainfall require 
this 


district of 


ment for crop 
the 

eastern Washington, where the rain 
fal] 


spring, 


production in 


area In send 


> 
iy 


COMCS mostly in winter and 


and as gentle showers which 
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loss 


little 


the soil with 
from evaporation and runoff, prof 
itable wheat 
where the annual precipitation is only 


ten inches, and when the price of 


soak into 


Crops ol are raised 


grain is fairly high, nine and 


even 
eight inches annual rainfall makes 
crop farming possible. 

The seasonal distribution of the 


precipitation is of significance in 
grazing as well as in crop production. 
In the Great Plains portion of the 
Region, which includes the Alberta 
the 
eastern parts of Montana, Wyoming, 
and New Mexico, the 
the continental type, 
rising from an almost insignificant 


and Saskatchewan sections and 


Colorado, 
rainfall is of 
amount of rain or snow in December, 
January, or February, to a peak of 
precipitation in early summer fol 
lowed by a rapid decline to a mini 
mum in winter. Here the 
vegetation is typically short 


natural 
Yrass, 


and as far north as central Montana, 


the stock, mostly cattle, may be 
grazed on the range throughout the 
year; but, of course, the carrying 


Capacity is much greater in summer. 
In the Rocky Mountains, especially 
at the higher the heavy 
limit the 


yrazing to the summer season, and 


clevations, 


snows and cold of winter 


this is encouraged by the usually 
ample spring rainfall. 
West of the Great Divide (that 


is, the crest of the Rocky Mountains) 
the rainfall 
shifts to a maximum in spring, with 
late fall 


north of central Colorado and | tah, 


seasonal occurrence of 


a secondary maximum in 
and to a marked July and August 
maximum (thundes 
New Mexico and 
the southern margin of Colorado and 


(tah. 
Oregon and in 


shower ty pe) im 


\rizona, also along 


In eastern Washington and 
Nevada, the 


Coast type of rainfall with a marked 


Paci 
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well es 
tablished; but with an almost equally 


winter maximum becomes 
heavy rainfall in late spring at many 
stations. In this northwestern por 
tion of the Region, July and August 
are the driest Qn the pla 


\rizona, also of 


months. 
teaus of Mexico and 


eastern Oregon and over much of 
Nevada, the range can be grazed 
throughout the year, but the tend 


ency is to use it more in the spring 


and fall; while in the desert areas 
in these states and in Utah, Idaho, 
and i 


Oregon, the grazing is pra 
tically confined to the i 
which season there is enough snow 


winter, in 


or rain to provide water for the stock. 
It will be that a summer 
maximum type of rainfall, tempera 
tures permitting, 


noted 


tends to be asso 
ciated with yearlong grazing; while 
a winter maximum type of rainfall 
with winter 


particularly in the deserts. 


is associated grazing, 
POPOGRAPHY 


the 
utiliza 


relief is 
land 
and Irrigated 
The influence of the 
and 


‘Topography or land 
control 
the 
Crops Region. 
Sierra Nevada 


tains in 


dominant Ove! 


tion in (srazing 
(Cascade moun 


causing desert) conditions 
over much of the United States por 


tion of the Region, and the similar 


effect of the Sterra Madre Oriental 
in Mexico have already been noted, 
also the influence of the Rocky 


Mountains and other ranges in the 
Reyion in precipitating some of the 
moisture that enters the Region, 


despite the mountain barriers. But 
the influence of topography on land 
utilization is confined to the 


secondary effects through its control 


het 


over climate. — Irrigation systems, for 


example, are completely dependent 


the Near the 


mouth of the canyon or ravine, just 


on the lay of land. 
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“~~ 
~~ 
on 


the mountain. stream de 


bouches on the alluvial fan, the diver 


before 


sion dam and headgate of the main 
irrigating canal 
cated. 


are lo 
Phe canals then ramify over 


commonly 


the alluvial fan, while other branches 
follow the mountain foot, carrying 
water and 


down sometimes up 


the valley. Practically all irrigated 
the Region these 


alluvial fans, which frequently coa 


areas in are on 
lesce, or extend along the valleys ot 
The bottom lands 
were usually the first to be irrigated, 


the larger rivers. 


but seepage of irrigation waters from 
ditches or fields above have caused 
many of these lower lands to become 
poorly drained, and in some places 
alkali accumulated to such a 
degree that the land cannot be used 


lor crops. 


has 


‘The tendency, therefore, 
has been for irrigation to creep up 
the and that 
fringe most of the valleys. 


onto terraces fans 
rom the standpoint of land utili 
zation as well as of topography, the 
be divided into 
sub-regions (big. 275).° 
1. The which is a 
vast area of coalescing alluvial fans 


Region Tht seven 


(;reat Plains, 
formed by rivers flowing out of the 


Rocky Mountains during previous 


veolorl al periods. It is several hun 


dred miles wide and extends along 


the eastern front of the Rocky 
\lountains from Canada almost to 
the Mextean boundary. Only the 


drier portion is included in the Graz 


ing and Irrigated Crops Region. 


Some part of nearly every irrigation district in 
the West tllustrates the validity of the declaration 
made many year or Hlilgard, of the 
University of California, that irrigation without 
drainage ultimately spells destruction 

he division is based principally on the map 
in Physiography of the Western United States” 
by N. M New York, 1931 \ few 
words in the description have also been taken 
from this splendid treatise ‘borest 
raphy of the United States” by | 
New York, 1911, is the other authoritative work 


on topogt iphy of the western state 


, 
wo by Profle 


benneman, 


Physiog 
nah Bowman, 
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FIGURE 275. 
and basins. 


(SEOGRAPHY 


The Grazing and Irrigated Crops Region is a region of plains, mountains, plateaus, 
The plains occur mostly in the Great Plains east of the Rocky Mountains, the plateaus 


are located mostly to the southwest and northwest of the Rocky Mountains (Colorado and Columbia 
plateaus respectively), and the basins lie mostly to the west of the Rocky Mountains, between the 


Columbia and Colorado plateaus. 


The base map (hachure and drainage) is photographed from the 


original drawings made by F. J. Marschner, Bureau of Agricultural Economics, for the Atlas of Amer 


ican Agriculture. ) 


The Great Plains is divided into 
two parts, a southern “ High Plains,”’ 
which extends from the Pine Ridge 
escarpment, the Nebraska- 
South Dakota line, southward to the 
Edwards Plateau in southern Texas, 
and a northern ‘‘Eroded Plains,” 
which extends from the escarpment 


near 


northward into Canada. ‘The “ High 
Plains’’ appear amazingly level over 
much of their extent, but, in reality, 
slope gently to the east. They are 
crossed by several rivers, notably 


the Canadian, the Arkansas, and 
the South and North Platte. These 
rivers, except the Canadian, have 
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widened their valleys greatly near 
the Rocky Mountains and through 
removal of some of the alluvial fan 
deposits have changed the surface of 
the land into a rolling, in places 
almost broken, terrain. ‘The north- 
ern Plains have been similarly eroded 
throughout most of their extent; 
nevertheless, there are many large 
areas of almost level or only very 
gently rolling land. Land classifica- 
tion surveys made by the U. S. 
Geological Survey indicate that in 
the Montana portion of the Great 
Plains, which includes a part of the 
Spring Wheat Region also, 45 out 
of the 70 million acres are not suitable 
for crops, principally because of the 
hilly, rough, or broken surface of the 
land. Similarly, in western North 
Dakota over 6 out of 18 million 
acres in the Great Plains, nearly all 
in the Grazing and Irrigated Crops 
Region, were suitable only for graz- 
ing, in western South Dakota 11 
out of 24 million acres, and in north- 
eastern Wyoming about 13 out of 
18 million acres, also practically all 
in the Grazing and Irrigated Crops 
Region. These figures demonstrate 
that in over half the area in the 
United States portion of the North- 
ern Plains the surface of the land is 
not so smooth as the name suggests. 

The Great Plains differs from 
other portions of the Region not only 
in the relative absence of mountains, 
the Black Hills and several isolated 
masses in north central Montana 
being exceptions, but also in the 
gentle climatic gradient and _ the 
wideness of the belt which is not but 
could be used profitably for crop 
production in moist seasons when the 
price of grain is high. Nearly all 
the level or gently rolling upland in 
the Great Plains is potential dry- 
farming land. 


2. The Rocky Mountains consti- 
tute the second sub-region. These 
may be divided into three sections: 
a southern, middle, and northern 
section, the first separated from the 
others by the Wyoming Plateau. 
These mountains, which are like 
humid islands rising out of a sea of 
arid land, contribute most of the 
water used in irrigating the valleys 
in the United States portion of the 
Region. The Rio Grande River, 
including the Pecos, the various 
tributaries to the Colorado and the 
Columbia, including the Snake, all 
rise in these mountains, as well as 
the many rivers which flow eastward 
across the Great Plains. The crest 
of the Rocky Mountains is the Con- 
tinental Divide, and, it may be 
added, the divide for most freight 
shipments also. East of the moun- 
tains the surplus of agricultural 
products normally flow to eastern 
markets, while west of the mountains 
most products move to the Pacific 
Coast, and the proportion so moving 
is increasing with the greater use of 
the Panama Canal and the growth 
of population on the Coast. Within 
the Rocky Mountains there are sev- 
eral high basins or “ parks,’’ in some 
of which a few thousand acres of 
crops are grown without irrigation; 
also many beautiful valleys, most 
of which, however, are too dry for 
dry-farming. Nearly all of the crop 
land in these beautiful parks and 
valleys is irrigated, and there are 
also extensive irrigated pastures. A 
much larger area, however, can be 
used only for grazing. 

3. The Colorado Plateaus, which 
along the escarpments have the char- 
acteristics of high mountains, con- 
stitute the third sub-region. These 
are uplifted blocks of sedimentary 
rocks, with mostly horizontal strata, 
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lava_ flows, 
and are frequently separated by deep 
canyons, many of which 


geously colored. 


sometimes capped by 


are gor- 
The plateaus oc- 
cupy most of eastern Utah, Colorado 
west of the Rocky Mountains, north 
ern Arizona, and northwestern New 
Mexico. Nearly half of the area of 
these plateaus 
is above 6,000 feet 


130,000 square miles 
in altitude, and 
much of this higher land is covered 
with forests of pine and other coni 
fers. Owing to the frequently shal 
low or stony soil, as well as the short 
frost-free season in the moister por 
tions of these plateaus, and to arid 
conditions in the less moist portion, 
there are almost no dry-land crops 
grown, except a little corn by the Hopi 
Indians; and because the plateaus are 
far above the rivers and most of the 
streams there is little irrigation. 

4. The Mexican Highland, which 
extends southward from the Colorado 
Plateaus 
the Region in Mexico, is the largest 


and constitutes most. of 

In southern New 
the Pecos Valley 
(which is a part of the Great Plains) 
and in 


of the sub-regions. 
Mexico west of 
and central 
Arizona the general elevation of the 
Highland is 4,000 to 5,000 feet, with 
isolated mountains rising above the 


southeastern 


aggraded plains occasionally as high 
as 10,000 feet. Where the Highland 
adjoins the Sonoran Desert in south 


western Arizona, the — elevation 
descends to 3,000 feet. Probably 
half the area consists of rock- or 


‘bolsons,”’ without 
the United 
States portion of this sub-region, ex 


gravel-filled 
drainage outlets. In 
cept in the mountains, the rainfallis 
everywhere too low for crop produc 
tion without irrigation, and there is 
enough water flowing from the moun 
tains to irrigate only a small part 
of the land 
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In Mexico just south of the Arizona 
boundary the isolated mountains in 
the United States the 
Region give place, apparently, to a 
mountain that extends 
southeasterly 500 miles to near the 


portion of 


broad area 
This area is called 
the Szerra Tarahumara. On the east 
broad plains extend several hundred 


city of Durango. 


miles to the Rio Grande, descending 


from 6,000 feet near the mountains 


to 3,000 feet or less at that river. 
Only one river, the Rio Conchos, 
apparently, carries enough water out 


the Rio 
\ll the other eastward flow 


of the mountains to reach 
(srande. 
ing streams are lost in salt lakes or 
Notable 
among these salt lakes are those of 
the Laguna district, where 150,000 


disappear into desert sands. 


to 400,000 acres of cotton, varying 
with the season, are irrigated by the 
waters from two mountain streams. 
South and 
mountain area 


east of Durango the 
into a 


plateau 200 to 300 miles wide and 


broadens out 


600 miles long, having an clevation 


ol 6,000 to S000 - feet, and sur 
mounted by mountain ranges and 
isolated peaks, a few of which 


volcanic cones) reach 19,000 feet alti 
tude. This plateau receives a heay 
ier rainfall than the desert plains to 
the north, 20 to 40 inches, apparently 
in the northern portion and as high 
as 60 inches in the southern portion.” 
Such rainfall is probably ample for 
crop production without irrigation, 
and raises serious doubt whether this 
high Mexican plateau should be in 
cluded with the Grazing and Irri 
gated Crops Region. 

5. The Sonoran Desert, which is a 


Page, John | The Climate of Mexice 
Monthly Weather Review Supplement No. 33 
1930 This is the only comprehensive study of 
the subject in English, and the data it contains 
were not available when the agricultural region 
North America, issued in) ECONOMK 
October, 1926, was prepared 


map of 
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hot dry lowland, a little lying below 
sea level (part of the Imperial Val- 
ley). It includes southwestern Ari- 
zona, the southern tip of Nevada, 
southern California east of the moun- 
tains, western Sonora, and some of 
Lower California. In this sub-region 
the word Grazing in the title of the 
Region becomes a misnomer, for the 


wells and water holes are too few 
and the supply too precarious to 
permit grazing, except for a few 
weeks after a summer downpour. 


The yearlong growing season, which 
permits production of subtropical 
fruits and winter vegetables, and the 
fertile soils give water a very high 


value, and make it an area par 
excellence for the development. of 
irrigation. 

6. The Great Basin, which lies 
north of the Sonoran Desert and 


occupies most of Nevada, and west- 
ern Utah and much of 
Oregon, is the sixth topographic sub 
region. 


eastern 


It is an arid plateau of in 
terior drainage, with many more or 
isolated 
largely dissected block 
notably in Nevada, few 
thousand feet above the plateau level 
of 4.000 to 6,000. feet. Most of 
these mountain ranges are partially 
in alluvial which 
frequently cover completely the in 
Where the 
“playa” is often 
found, white with alkali deposited 
by flood waters that sometimes cover 


less parallel, low, ranges, 
mountains, 


rising a 


submerged fans, 


tervening valleys. fans 
do not meet, a flat 


the playa for a few days or weeks. 
In addition to the playas there are a 
number of lakes in the 
Basin, the largest and most famous 
being the Great Salt Lake of Utah. 
The low mountains within the Basin 


salt (sreat 


are not high enough to precipitate 
much moisture; the 
irrigated mostly 


consequently, 


areas are found 
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around the periphery of the sub- 
region, principally on the eastern, 


l'tah, side. 

7. The Columbia Plateaus, which 
lie north of the Great Basin and in- 
clude most of southern Idaho, and of 
eastern Oregon and Washington. 
Here basaltic lava flows have covered 
an area of about 100,000 square 
The elevation varies from 
less than 1,000 feet in central Wash 
ington to 4,000 and even 5,000 feet on 
the Snake River 
Idaho and_ the 
eastern Oregon. 


miles. 


Plains of southern 
plateau of south 
The Blue Moun- 
tains of northeastern Oregon, which 
rise several thousand feet above the 
lava plains, have been included in the 
The Columbia, Snake, 
and other rivers have cut deep can- 


sub-region. 


yons into the bedded lava plateaus, 
but most of the land lies sufficiently 
level to be arable. Much of the 
plateau in eastern Washington and 
most of that north of the Blue Moun 
tains in Oregon receives enough rain- 
fall production without 
irrigation, so this portion has been 


lor crop 
made into a separate region named 
the Columbia Plateau Wheat Region. 
In southern Idaho and eastern Ore 
gon, although a little dry-land grain 
is grown locally, most of the land is 
used for grazing, and there are exten 
true 
also of the central Washington area, 
which contains the famous Yakima, 
Wenatchee, and Okanogan valleys. 
Were the rivers of the sub-region not 


sive irrigated areas. ‘This is 


commonly entrenched in canyons, a 
much larger portion of the Plateau 
There 
is a project under consideration now 
from the Spokane 
River in eastern Washington to the 
lower portions of the Plateau in cen 
tral Washington, a third of the way 


would doubtless be irrigated. 


to carry water 


across the state, and irrigate several 
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hundred thousand acres of land at a 


cost of several hundred dollars per acre. 


SOTI 


The soils of the Grazing and Irri 
gated Crops Region may be classified 
broadly into forest soils, grassland 


The 


soils are found on the mountains and 


soils, and desert soils. forest 
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\lountains and the Cascade or Sierra 
Nevada ranges, also most of the Rio 
(srande and the Pecos valleys in New 
\lexico and ‘Texas and much, if not 
most, of the Mexican portion of the 
Region (Fig. 276). The soils are as 
varicd as the climate, and more so, 
because the rock material from which 


the soil is derived and the mode of 





known of the 


FIGURE 276 Littl oils of the 
the knowledge that has resulted from the survey 
location of the forest, grassland, and desert soils, | 
are occupied largely by forest soils, the darkly sl 
indicates desert soil It will be noted that the 


States portion of the region Map from 1921 


some of the high plateaus; 
land 


the Yvrass 
Plains 
portion of the Region, also on high 


soils occur in the Great 


plateaus in (‘olorado, northwestern 


New Mexico, northern Arizona, and 


al () 


probably in Mexico, yenerally 
at lower elevations than the forest 
soils: while the desert oils OCCUPY 


nearly all the valleys, plains, basins, 


and low plate aus between the Roc ky 


o 


(Grazing and Irrigated Crops Region compared with 
of the United State 
indicated on the map 


in other part Phe general 


blanl 


IOoOwevel l [hie 


ATCAS 


iaded areas are grassland soils, and D on the map 
desert soils include only about half of the United 
Yearboo! [ S Dept ol \yri ) 


deposition of this material, whether 
by ylac ial ice, water, or wind, have, in 
most cases, left their Impress on the 


soil and must be considered in the 


classification. 


*That part of this paper dealing with deserip 
and distribution of 


tion wil series and types ha 


been compiled from the manuseript for the Soil 


Section of the Atlas of American Agriculture (in 
pre by ©. k. Marbut, U.S. Bureau of Chenu 
try and Soils, | Dept. of Agriculture 
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The soils in the Grazing and Irri 
gated Crops Region afford the best 
criteria of the adaptation of any dis 
trict or even piece of land to 
Rainfall 
available for all districts in 
the Region, and in many cases when 


available are not 


any 


agricultural 


use. records 


are not 


valid for localities 
only a few miles away. ‘The natural 


vegetation is helpful in 


indicating 
moisture conditions but its 
aspect may be different in a wet sea- 


son that in a 


normal 


from dry 


SCason, CS 
pecially in the grassland areas, and it 
may mislead, therefore, all except the 
most expert. [he color of the soil, 
on the other hand, and the depth and 
character of the several layers in the 
soil profile, record the normal cli 
matic conditions during centuries of 
development. characteris 


tics not only do not fluctuate with the 


The soil 


seasons, but also they are always 
available for observation. An un 
usual amount of space, therefore, 


will be devoted to a description of the 
soils of this very diverse Region. 


korest Soals 


The forest soils are not extensive, 
because, in most cases, the mountain 
slopes are steep and erosion or down 
ward slipping of the disintegrated 
rock has been so rapid as to leave 
inadequate time for real soil to de 
velop. In high forested valleys or 
plateaus where soil has formed, how 
ever, practically all the soils are of 
podzolic character, that is, the lime 
and other have been 
largely leached out by the rains and 
melting snows, leaving the soils acid 


carbonates 


in reaction, with a layer of gray or 
whitish, thoroughly-leached mineral 
matter lying just beneath the surface 
mulch of decaying leaves and twigs, 
and 


- ) 
sometimes of mosses also. Be 


neath the leached layer hes the less 
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leached, main portion of the soil en 
riched by the leaching from the layer 
above, but becoming lighter with in 
creasing depth, generally brown in 
color, and grading into the under 
lying geological material. 

Most of the forests on the moun 
tains in the Region are coniferous 
and the 
decaying leaves and twigs from such 
trees tend to develop a more acid 
vegetation than does the débris from 
broad-leaved forests (Fig. 272). In 
the northern mountains of the Re 
gion, where feldspathic and granitic 
rocks are common, many of the forest 
soils are classified with the Spring 
dale series; while in New Mexico and 
Arizona, where extensive lava flows 


(pines, spruces, and_ firs) 


cap high plateaus and mesas, some of 
the tentatively 
with the Aiken series. 


soils are included 
Where moun 
tain soils are derived from sandstones 
and shales, some soils have been in 
cluded with the Melbourne § series.® 
Very little is known about the forest 
soils of the Region, as the soil surveys 
have been confined practically to the 
(sreat Plains and the irrigated areas. 
In general, the forest soils are not 
very fertile for crop produc tion, but 
vield excellent the 


Because of the 


timber where 


rainfall is adequate. 


steep slopes or stony surtace, as 


well as the frequently low fertility, 
probably 99 per cent or more of the 
forest soils are non-agricultural. 

Phe area of open woodland in the 
region, mostly yellow pine where the 
annual precipitation is 18 to 20 
inches or the 


’The Aiken and Melbourne soils are character 
istic of the Cascade and Coast ranges of moun 
tains in western Oregon and were first deseribed 
there The rainfall in western Oregon is much 
heavier than in nearly all the mountain sections 
of the Grazing and Irrigated Crops Region. It 
is not unlikely that this lighter rainfall in the 
Keygion and its different seasonal distribution has 
resulted in a soil of somewhat different character 
istics, Which will be revealed on further study 


more with 


(varying 
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temperature and evaporation) and 
pinon pine and juniper where the 
rainfall is less, probably equals the 
area of true (Fig. 272). In 
these woodland areas, and also in the 


forest 


chaparral (oak brush, manzanita, and 
the like), there is some grass, usually 
bunch grass, and often weeds also, 
but the though darker than 
true podsols, are not as dark as the 
grassland soils ‘The profile is usu- 
ally imperfectly developed and there 
is no layer of lime or other carbonate 
accumulation in the 
true grassland soils. 


soils, 


sub-soil as in 
However, these 
woodland soils are less leached and 
usually more fertile than the forest 
soils. These soils, where associated 
with the pinon-juniper type of vege- 
tation, have many of the characteris- 
The 


woodland types of vegetation occur 


tics of brown grassland soils. 


commonly on stony slopes, and the 
soil, where at all developed, is usually 
shallow with an immature profile. 
Even where the steep slopes or the 
stones do not permit the use of land 
for crops, there is little agriculture 
other than grazing, the 
stony character of much of the soil, 


owing to 


the low rainfall, the high evaporation 
in summer, and the frequent periods 
of drought. 


Grassland Soils 


The grassland soils are the good 
They provide 


most of the grazing and carry pra 


soils of the Region. 


tically all of the small acreage of dry 


land crops. ‘These grassland soils 
are grouped into three classes 

black, dark brown, and brown— the 
color representing the amount. of 
humus or organic matter, and this 
varies with vegetation and rainfall. 


The black, 


as the Russians first named them, are 


or ‘‘chernozem’’ soils, 


found in the Region only as belts 
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along or around some of the moun- 
tains, below the forest fringe, princi- 
pally in high valleys or on benches 
where the rainfall is 16 to 20 inches, 
varying with the evaporation, and 
where the soil has been undisturbed 
for a sufficient time to permit de- 
velopment Normally 
the black surface soil, high in humus 
and in the elements of fertility, is 
often in this 
generally more, sometimes less, with 
a dark brown layer beneath, which, 
in turn, grades sharply into a light- 
colored layer at 18 to 24 inches, or 
more, beneath the surface, so high. in 
lime or other carbonates that it will 
effervesce on application of 
This layer contains mineral matter 


of a_ profile. 


Region a foot deep, 


acid. 


leached from the soil above, and 
probably represents the normal depth 
of penetration of the rains. The 


black-earths are splendid grain soils, 
similar to those of central Kansas or 
North Dakota, and, if 
from the railroad, are generally dry 
farmed. 


not too tar 
But the areas are so small 
and scattered that these soils are, in 
reality, of little importance in the 


a 
Region. 


The dark brown soils occur not 
only as fringes along some of the 
mountains beneath the black soils, 
but also crown some of the high 


plateaus, and along the east front of 


the Rocky Mountains extend onto 
the plains many miles in places, pat 
ticularly on the high alluvial fans. 
Also, along the eastern margin of the 
(Grazing and Irrigated Crops Region 
there are areas of dark brown soils, 
where, for one reason or another, crop 
production is less important than 
yrazing. 

On the north 
Montana and southern Sas 


(sreat Plains in 
eastern 
katchewan and Alberta, where these 


soils are derived from glacial material 
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FIGURE 277 
United States to be settled by farmers 


ay 





The Grazing and Irrigated Crops Region was both the first and the last portion of the 
The New Mexico section was occupied by the Pueblo Indians 


an unknown number of centuries ago, and later was subdued by the Spaniards long before the settle 


ments at Jamestown and Plymouth 
only a few years ago. 


Che central Montana portion, on the other hand, was occupied 
The map shows that in 1870 the cattle were mostly in northern New Mexico, 


eastern Colorado, and southwestern Montana, with a few kept by the Mormons in Utah, by cattlemen 
in Nevada and by the followers of Whitman near Walla Walla in southeastern Washington and adja 


cent sections ol Oregon. 


they are classified as belonging to the 
Daniels series if underlain by gravels, 


and are very dark brown, with a 
well-defined zone of lime or other 
carbonate accumulation at 16 to 20 


inches in depth. On high alluvial 
fans, which are extensively developed 
along the front of the Rocky Moun- 
tains but are not of glacial origin, a 
similar called the 
Judith, have been described — These 
dark brown soils overlying gravel are 
highly 


series of soils 


productive wheat soils in 
moist seasons and where not shallow. 

On much of the plains, between the 
areas of Daniels and Judith soils, but 
where the rainfall is a little less (13 to 
15 inches), than in- northeastern 
Montana or along the Rocky Moun 
tain front, there are extensive areas 
brown Classified as 


ot dark soils, 


(Map from 1921 Yearbook, | 


»S Dept ol Agric ) 


Scobey, where the parent material is 
of glacial origin, and as Rosebud on 
the non-glaciated areas to the south. 
In these 
about 2 


soils the surface horizon, 
inches deep, is loose, some- 
what powdery, and sometimes sandy. 
Beneath this firm, 
normally prismatic, dark-brown hori- 


zon, becoming light brown at a depth 


surface hes a 


of six to eight inches, with the zone of 
lime accumulation at 12 to 18 inches. 
The columnar structure of the soil 
above the layer of lime accumulation 
and the loose surface layer is charac- 
teristic of practically all the dark 
brown and brown semi-arid 
In western Kansas and eastern Colo- 


soils. 


rado, however, the columnar struc 
ture is often confined 
light brown layer. 


to the lower 
The Scobey and 
Rosebud series are the typical dry 
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farming soils of the Region, but as yet 
are used mostly for grazing. 
Scattered among the Rosebud soils, 
particularly in or near the “bad 
lands”’ areas of western South Da- 
kota and elsewhere, are soils derived 
from heavy shales or clays. These 
soils, owing to their impervious char- 
acter and frequently rapid erosion, 
commonly show little development of 
soil and sub-soil, and even a brown 
color seldom has time to develop. 
These heavy Pierre and Lismas soils 
are of much less agricultural value 
than the usually silty Scobey and 
Rosebud soils. In northcentral and 
western Nebraska is the ‘“‘Sand Hills”’ 
area, included with the Grazing and 
Irrigated Crops Region because graz- 
ing is of greater importance than 
crop production. ‘This is an area of 
sandy soils blown into dunes, which 


were afterward covered and_ held 
stationary by native grasses. ‘The 
rainfall in this area is sufficient for 


crop production, but breaking of the 
sod is followed by blowing of the soil; 
consequently, crops are grown gener- 
ally only in low, moist spots between 
the grass-covered dunes. 

On the high plains of eastern New 
Mexico, the Rosebud soils give place 
to soils tentatively named Springer, 
and to other series. 
frequently a surface layer 
underlain by red clay with abundant 
lime. 


These soils have 
sandy 


Where the soils are not sandy 
they are shallow and overlie a lime 
stone-like rock, locally called ‘‘ca- 
liche,”” which Dr. Marbut considers 
an “indurated zone of carbonate ac- 
cumulation.”’ In some places the 
surface soil has been blown or washed 
away, exposiig this rock-like sub 
soil. 

On the high plateaus along the 
mountains in western Colorado there 


blac k, 


is a dark-brown soil, almost 
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called the Meeker. It is partly COV 
ered with grass, but mainly by sage 
brush and scrub oak, the latter giving 
the park-like appearance. 
This, or a similar soil, charaeterize a 
belt of high land extending from west 
central New Mexico 
eastern Arizona 
Utah (Fig. 276). Another very dark 
brown soil, named the Deseret, occurs 
on the higher levels of the Mogollon 
Plateau in central Arizona and wesi 


areca a 


north- 
southeastern 


across 


into 


ern New Mexico, occupying charac 
teristically grass-covered basins such 
as those in the Magdalene and Datil 
districts, New 
Snowflake and Shumway, 
In the high valleys and 
Utah also, particularly on the rim 


and 
\rizona. 
basins of 


Mexico, near 


just beneath the forest-covered moun- 
tains, there are many dark-brown 
One of these soils, called the 
Ilyrum, occurs on the terraces of the 
ancient lakes, notably in the Cache 
Valley. Similar though — of 
different topographic origin, occur 
around the rims of the 
and Vernal basins of northeastern 
Utah and on high plateaus in the 
Uinta Mountains. Most of the dry 
farming of Utah, wheat principally, 
is found on these soils. On the top 
of the Grand Mesa in Colorado is a 


soils. 


soils, 


Roc sevelt 


similar dark-brown soil, although 
brush covered, and another area oc 
curs on the dome-like upland around 
Monticello in Utah, 
where there is some dry farming. 
When the price of grain is higher 
and good roads reach many of these 
mountain valleys and 


southeastern 


plateaus, it 
seems reasonable to expect a large 
expansion of dry-farming on these 
dark-brown soils. Meanwhile, most 
of the land in these areas is used for 
grazing. ‘The carrying capacity of 
such range is in general from 30 to 
50 cows, or equivalent stock, per sec 
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tion (640 acres or one square mile). 

The brown under 
slightly more arid conditions than the 
dark-brown soils. 


soils occur 
The layer of lime 
or other carbonate accumulation is 
nearer the surface, commonly only 
8 to 12 inches beneath, and “‘slick”’ 
spots, or “solonetz,”’ as the Russians 
term them, may appear at intervals. 
In these “slick”? spots, which vary 
from a few feet to several rods in di- 
ameter, the surface layer of loose 
soils has been blown off, exposing the 
heavy clay beneath and leaving a 
slight depression, usually Ss te 6 
inches deep and rounded or oblong in 
shape. ‘The soil is normally heavier 
and tougher in these spots, probably 
owing to a very small amount of 
carbonate of Little or no 
vegetation grows on these 
spots. 


soda. 


slick” 


In the Great Plains portion of the 
Grazing and Irrigated Crops Region 
the brown soils are characteristic of 
that drier belt that lies between the 
gravelly fans and foothills along the 
Rocky Mountain front, where the 
higher altitudes and the mountain 
barrier behind induce heavier rain- 
fall, and the increasingly humid belts 
to the east. This dry belt is particu- 
larly dry in the lower warmer river 
valleys, notably the Missouri, the 
Yellowstone, the North and South 
Platte, and the Arkansas. In these 
valleys sage brush is in some places 
the characteristic vegetation and the 
soils become light brown, in places 
almost of desert character. 

On the benches and plains above 
the valleys, but in the dry belt, the 
typical soils in the northern, glaciated 
portion of Montana, principally in 
the triangle Havre and 
Shelby, and southward toward Great 


between 


alls, are the Joplin soils. These 


soils have developed under a rainfall 
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of 11 to 13 inches, as compared with 
14 or 15 inches where the dark-brown 
Scobey soils are found. On the un- 
glaciated plains to the southeast, 
notably in the semi-desert of Wyo- 
ming between the Big Horn and the 
Laramie Mountains, in the South 
Platte Valley near Denver, and in the 
Arkansas Valley east of the moun- 
tains nearly to the Kansas line, the 
brown soils have been named Otero. 
Other brown soils occur in this area, 
but this is the principal series so far 
mapped. There is the mulch-like 
thin surface layer, as in the dark- 
brown underlain by a= firm 
structureless layer, and this, in turn, 


soils, 


by looser material, which may or may 
not break into prisms on exposure. 
The zone of lime accumulation ts 
shallower than in the dark-brown 
soils, often lying within a foot or 
even less of the surface. 

The Wyoming area of 
Otero soils extends southward into 
the Laramie and southwest- 
ward through the Saratoga Basin 
into the high plains area of north- 
western Colorado around Craig. 


central 


Basin 


Other areas of Otero soils occupy the 
Upper Pecos Valley in New Mexico, 
the basin of the Little Colorado 
River in Arizona, and occur in 
southern Arizona along the Inter- 
national boundary line east and west 
of Bisbee. There are probably large 
areas on the highlands in 
In these southern 


Mexico. 
areas the soil is 
reddish in color, generally thin, and 
the lime layer sometimes hardened. 
Probably there are many other areas 
of Otero the Region. <A 
brown soil occupies most of the Flat- 


soils in 


head and Bitterroot valleys in west- 
ern Montana; and on the higher, 
moister eastern border of the Snake 
River Plains in southern Idaho there 
is an interrupted belt of brown soils. 
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Brown soils occur in most of the val 
leys of the Rocky Mountains, usually 
in the central portions, surrounded 
dark-brown, 
and, occasionally, of black soils where 
the foothills are gentle and have pet 


sometimes by rims of 


mitted the soil material to remain in 


place sufficiently long to develop 
into a soil. 

The brown soils have been plowed 
up and put into crops in places, as in 
the north-central Montana Triangle; 
but, in general, these soils are too 
They 


characterize, however, fair to good 


dry for profitable dry-farming. 
grazing conditions, having a normal 
carrying capacity of 25 to 30 cows 
or equivalent head of stock per sec 

tion (640 acres 


Desert Sourls 


Over half the land in the United 
States portion of the Grazing and 
Irrigated Crops Region doubtless 
would be classified as desert soil, and 
it is probable the proportion is as 
high in Mexico. [n the United 
States portion of the Region these 
soils are confined practically to the 
the 


there are only 


areas south and of Rocky 
that 


small areas of desert soil in the Great 


west 
Mountains, is, 
Plains or in the Rocky Mountains. 
The largest areas are the Rio Grande 
drainage basin, excluding the moun 
tain and high plateaus and a small 
area at the mouth of the river; the 
Laguna and other areas of interior 
drainage in northern Mexico; most of 


the Colorado River drainage basin, 


excluding the mountains and high 
portions of the plateaus, but includ 
ing the Red Desert and adjacent 


areas in southwestern Wyoming; and 
the Great 
(tah, southern Idaho, and south 
hig 716 Phere 


central Washington 


Basin of Nevada, western 


eastern Oregon 


is an outlier in 
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kiGurE 278 In 1870 a considerable number 
ol sheep as well as cattle were raised by the 
Indians and Spaniards in) New Mexico, and 
outhern Colorado, and there were sheep as wel 


as cattle in Utah, and in the Walla Walla district 
But there were practically no sheep in northern 
in Wyoming, Montana, in Idaho 
and very few in Nevada It appears that, except 
for northern New Mexico and southern Colorado 
cattle preceded sheep in most of the Region It 
will also be noticed that both sheep and cattle had 
reached the Rio Grande in Texas as early as 1870 
Map from 1923 Yearbook, | S Dept ot Nori 


( olorado, inl 


along the Columbia River and much 


smaller areas in southern” interior 
British Columbia, probably. Be 
cause the desert soils cannot be used 
for crop production, except where 


irrigated, very little is known about 
them outside a few irrigated districts. 
The only general description is that 
given by \larbut in the Atlas section 
previously referred to, which may be 
summarized as follows: 

Desert soils are almost universally 
to light in 
often a reddish tinge in the warmet 
Nevada, south 


yray brown color, with 


climate of southern 


ern Arizona, and the lower valleys of 
New: Mexico. The surface com 
monly consists of a crust of gravel 
and small stones less than an inch 
thick, kept bare of fine material by 
the winds. In walking over it: the 
crust breaks, the gravel sinking a 


half inch or more into the gray, al 
white, fine-grained porous ma 
his layer ts 1 


inches deep, and is underlain by a 


most 


terial beneath ke 2 


firm brown to reddish-brown layer 
ranging up to & inches thick \ few 
inches of loose material may lie be 
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neath the firm layer or it may grade 
into a lime zone directly. ‘The lime 
zone varies from a few inches to 
several feet in thickness, and in some 
cases is partially cemented by the 
Beneath 


the lime zone ts a looser layer, which 


lime and other material. 


grades into the “parent alluvial fan 
matertal whose character depends 
upon the strength of the current de 
positing it, and the kind of rock in the 
adjacent mountains from which it 
came.” 

In the Great Basin, and probably 
in nearly all desert parts of the Re 
gion, most of the soil les on long 
alluvial fans, stretching from the 
mountain ranges outward to an axial 
line where they meet fans from oppo 
site mountains, or rarely, to a flat 
area usually subject to flooding and 
known as a playa. Most of the 
mountains contain little or no soils, as 
a rule, or else a very thin layer, and 
are generally bare of vegetation, ex 
cept for brush in the coves and an 
occasional area of sparse forest or 
woodland near the crest. 

In the valleys, where many of the 
irrigated districts are located, the 
soils generally are deeper than those 
described above. In some cases this 
is owing to deposits of soil by water 
and in other cases by wind. In 
southern Idaho, for example, in the 
Twin Falls district, which is one of 
the largest irrigated districts in the 
United States, the soil is of wind 
origin (loess) 80 per cent or more is 
silt and very fine sand. ‘The color is 
very light brown. “The carbonates 
of calcium and magnesium have 
largely been leached from the surtace 
layers to a depth of 15 or 18 inches, 
and have been concentrated in a 
deeper layer, 15 to 18 inches thick, 
which is distinctly noticeable by its 


compactness and its white to yellow 


ish-white color. Below 3 feet 
the parent material, itself rich in free 
carbonates, is encountered.” The 
layer of lime accumulation is com 
pact and “‘in most places rather difh 
cult to penetrate with the soil auger, 
but is not impervious to water, and 
plant roots, especially those of alfalfa, 
readily grow into and through it. 
The compact layer is underlain by a 
mellow light-brown very fine sandy 
loam or silt loam, locally containing 
small lime cemented nodules, which 
continues to bedrock.’'™ 

\lthough undoubtedly superior to 
most desert soils, this typical soil of 
the Twin Falls district (Portneuf silt 
loam) has many characteristics of the 
soils in the northern portion of the 
Grazing and Irrigated Crops Region, 
and may serve to represent them, 
particularly those of loessal origin. 

Similarly, the soils in the Salt 
River Valley of Arizona, around 
Phoenix, may be taken to represent 
the alluvial and residual soils of the 
hot desert in the south-central por 
tion of the Region. ‘The most exten 
sive of these soils, the Mohave, are 
briefly described in the introduction 
to the report by the Soil Survey as 
follows: 

“Soils of the Mohave series have 
friable or slightly compact surface 
soils of pronounced reddish-brown ot 
distinctly red or dull-red color. ‘To 
a depth ranging from 7 to 14 inches 
these soils are typically free of lime 
carbonate. Below these depths the 
soil material becomes somewhat red 
der in color, more compact, and of 
heavier texture, and free lime cat 
bonate appears lhe lime content 
increases with depth, and below an 

Soil Survey of the Twin Falls Area, by Mark 
Baldwin of the U.S. Dept. of Agriculture, and | 
©. Youngs, of the University of Idaho, U.S 


Bureau of Soils, Washington, 1925., pp. 1374 and 
1477 
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average depth of 30 inches the mate 


rial is lighter grayish-brown, and 
gray lime mottles and a few small 
lime-carbonate -concretions or nod 


ules are present. The grayish-brown 
layer of high lime accumulation con 
tinues a depth of 
inches to 54 or more 
which depth it is underlain by friable 
the 
surface soil, but containing a mod 


from about 30 


inches, at 


soil material very similar to 


erate amount of free lime carbonate. 





iw ‘ 





FIGURE 279 By 1890 western Texas 
of New Mexico, Arizona, and Colorado 
1890 than in 1925 (Fig 
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LAND lL TILIZATION 


The Grazing and Irrigated Crops 
Region is the oldest agricultural re 
gion in North America, whether one 
considers occupation by the Indians 
The 


conquest of Mexico by Cortez and his 


or settlement by the whites. 
soldiers occurred in 1519, and Span 
ish missions and expeditions seeking 
to establish colonies were invading 
what isnow New Mexico and Arizona 


Vv 


ge \ 


CATTLE (EXCLUDING MILCH COWS) 


ry % NUMBER ON FARMS AND RANGES, JUNE 1.1890 
~~» ; )) ; me wt 


—T‘ 


was densely occ upied by « ittle, as were also the best portions 
Even Wyoming and Montana appear to have more cattle in 
281), but this may be owing to change in date of census enumeration from 


June 1 to January 1 It will be seen that the density of cattle is greater in the Great Plains portion of 
the Region, and on the high plateaus of Arizona, than in the drier portions to the west of the Rocky 
Mountains Map from 1921 Yearbook, U.S. Dept. of Agri 


Seven soil types of the Mohave series, 
the stony loam, fine sand loam, clay 


loam, and silty clay loam. .. . are 


mapped.” ! 


"Soil Survey of the Salt River Valley Area, 
Arizona, by W. G. Harper, F. O. Youngs and A 
I. Strahorn, U. S. Dept. of Agriculture, and S 


WU Armstrong and H. ¢ 
Arizona. Bureau of 
Washington, 1926 


Schwalen, University of 
Chemistry and Soils, 
| xcerpts from p 5 


many years before the settlement of 
(1609) and Plymouth 
These Spaniards and those 


Jamestown 
(1620). 
that followed brought livestock, crop 
seeds, notably alfalfa and the small 
grains, and a knowledge of irrigation 
‘They Indian 
civilization already acquainted with 


practices. found an 


corn, a crop well adapted to the Re 
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gion, and with primitive irrigation 
methods. 

The northern portion of the Region, 
on the other hand, has been settled 
within the past century, and, except 
for the Mormonsin Utah, the pioneers 
mostly were miners migrants origi 
nally from the eastern states. Many 
of these came from California during 
the years of diminishing returns that 
followed soon after the discovery of 
gold in that state. 
of the miners that led to the construc 
tion of small irrigation ditches and the 
production of meat, milk, and butter, 
hay and grain, fruits, and vegetables 
for the local market. 


It was the needs 


Soon these local markets were 
over-supplied, and with the coming 
of the railroads, it was found profit- 
able to utilize the free public range in 
summer, and alfalfa or wild hay from 
the irrigated lands in the winter, to 
raise cattle to ship to the Corn Belt 
for fattening. In 1870 there were 
24,000 cattle in Montana, practically 
all in the mountainous southwestern 
portion of the state, 30,000 on the 
northern slopes of the Blue Moun- 
tains of Oregon and southeastern 
Washington and in adjacent Idaho, 
24,000 in northern and western Ne 
vada, 22,000 in the mountains and 
piedmont settlements of Utah, 10,000 
in Wyoming, 46,000 in Colorado, and 
42,000 in New Mexico, mostly in the 
mountainous sections and doubtless 
some belonging to the pueblo Indians. 
In the Great Plains region to the east 
there were almost no cattle west of 
central Texas and eastern Kansas 
and Nebraska (Fig. 277). The num 
ber of sheep were even fewer, outside 
of New Mexico and southern Colo 
rado and about 60,000 in Utah (Fig. 
278). But by 1890 nearly all the 
area where grazing was available had 
been occupied by cattle. The num 
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Figure 280.--By 1890 sheep were found in 
nearly all parts of the Grazing and Irrigated 
Crops Region, except in the absolute desert of 
southwestern Arizona and southeastern Cali 
fornia. They were still sparse, however, in 
northeastern Colorado, Wyoming, Montana, 
southern Idaho, Nevada, and northern Arizona 
The increase in Utah has been rapid, and the 
southern tip of Texas had more sheep than it has 
today. (Map from 1923 Yearbook, U. S. Dept 
of Agric.) 


ber of sheep, however, was. still 
relatively small in Colorado, Wyo- 
ming, Idaho, and Nevada (Figs. 279 
and 280). On June 1, 1890, there 
were about 9,000,000 cattle and 
about 15,000,000 sheep in the United 
States portion of the Region. The 
number of cattle has been only a little 
higher in recent years, but there are 
today about 26,000,000 sheep in the 
Region which is more, probably, than 
ever before (Figs. 281 and 282). 

This expansion of the cattle and 
sheep industries was owing not only 
to the use of the public domain, rail- 
road grant lands, and similar range, 
but also to the expansion of the irri- 
gated area in the valleys, and to the 
utilization of meadows and grazing 
lands in the National Forests, par- 
ticularly in the summer season. No 
table advances occurred also in the 
methods of husbandry. ‘The acreage 
of irrigated land in the United States 
portion of the Region increased many 
fold between 1870 and 1890, and 
four-fold) between 1890 and 1910 
(from 2,700,000 acres to 11,600,000). 
But between 1910 and 1930 the in- 
‘rease was only 24 per cent (to 14,- 
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400,000 acres), and nearly all this 
increase took place before 1920 


The decline and recent stagnation in 
expansion of irrigation in the Region 
is not owing to an approach toward 
the 

estimated 


Wate! 
that 
to irrigate 


complete utilization of 
for it 1s 
sufficient 
the 


Cornet! 


available, 
there 1s 

than double 
‘Table in 


wate! 
areca 
271 


more present 


see of Fig. 
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1890, after allowing for the lower 
purchasing power of the dollar. Data 
are not yet available for the 1920 


One of the great dith 
culties in irrigation finance is to get 
the land into intensive use and the 
available water applied in such a way 
as to pay the costs. The table in the 
corner of kig. 271 shows that in 1919, 


1930 period. 


after several years of unusually high 


BEEF CATTLE 


EXCL 


NUMBER, JANUARY | 


UNITED STATES 


TOTAL NUMBER ON FARMS AND RANGES 25,6865.000 


JOING CALVES 





AND BULLS 


13Z5 


Lach dot represents 2500 hea 


FiGuRE 281 The distribution of beef cattle in the United States portion of the Grazing and Irri 
gated Crops Region did not change much between 1890 and 1925 Phere appears to have been 
considerable diminution in New Mexico, in the irrigated valleys of Colorado, and in western Montana 
but an increase in southern Idaho. On the high plains of eastern Colorado, where many thousand 
acres of pasture have been plowed up for crops, the number of beef cattle has increased This i 
probably owing to the fact that corn, oats, and barley, all used mostly to feed farm animals, have been 


well a wheat 


Zrown a 


Rather it is owing principally to the 
high cost of bringing the water to the 
land in the remaining projects, and 
the 
during the past decade. 
‘| he 
irrigating land is shown in Fig. 
It will be 
during the 
over five times 


to low price of farm products 


acre ol 
283 


increasing cost pet 


cen that the cost pet 
1910-1920 
that for projects con 
the 


de ade 


structed during period 


Map from 1928 Yearbook, U.S 


Acre 


Was 


before 


Dept. of Agric.) 

prices for farm products, only three 
fourths of the land the enterprises 
were capable of irrigating were actu 
ally irrigated. Commonly ten years 
and often a much longer time clapses 
alter an irrigation project is opened 
before the land and water are in use 
\leanwhile interest and taxes accu 
mulate and increase the costs of the 
land. 


Most of the irrigation projects that 
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remain 


involve very 
large outlay of capital, some of them 
of a magnitude, the history of irriga 
tion development indicates, that can 


undeveloped 


be financed by scarcely less powerful 
and paternal an agency than the Fed 
eral Government. ‘This fact was real 
ized fully aquarter century ago, and in 
association with the prospect at that 
time that the population of the nation 
and need for farm products would 


continue to increase rapidly for many 


SHEEP AND LAMBS 


Num ber 


a 


’ 


KiGure 282 


kdwards Plateau of Texa 


principal sheep production area of the United States, having more than hall the sheep of the nation 
Note that the map presents the census figures for January 1, when there are much fewer sheep and 
In 1920 and 1925 the census was taken as of January 1, while in 1870 and 1890 
Map from 1928 Yearbook, U.S. Dept. of Agri 


lambs than on June 1 
it was taken as of June | 


decades, led to the enactment of the 
Reclamation Act in 1902, 
provided that all receipts from. sale 


This law 


and disposal of the public lands in the 
western states, except 9 per cent set 
aside lor sé hool purposes, were to 
form a fund to be used for the con 
structing of irrigation projects.” 

In 1906, a law provided that receipts from 
“ile of power developed in Reclamation project 
hould be covered into the Reclamation Fund 
In 1914 charges for operation and maintenance 


were also covered into the bund, and in 1920 a 
law provided that 20 per cent of the bonuses 





a 





In 1925 there were many more sheep in the Region than in 1890 
been notable in Nevada, southern Idaho, Wyoming, most of Colorado, and, outstandingly, in the 
Since 1890 the Grazing and Irrigated Crops Region has become the 

























In the three decades since the en 
actment of the law 24 projects have 
been completed, 4 abandoned, and 
several are in process of construction. 
The total cost to June 30, 1930 has 
been about $195,000,000, of which 
$15,000,000 have been charged off as 
uncollectable. The original law re 
quired repayment by the purchaser 
of the land and water in 10 equal in- 
stallments, without interest, but the 
period was later extended to 20 and 


sary 4 


The inerease has 


then to 40 years. By June 30, 1930, 
nearly $39,000,000 had been paid by 
the settlers toward cost of construc 
tion, nearly $24,Q00,000 more toward 
cost of operation and maintenance ol 


the project, while over $8,000,000 


royalties, and rentals received in the past from 
the mining of coal, phosphate, oil, oil shale, ga 
ind sodium on the pubhe domain and 52% pet 
cent of the receipts in the future “shall be paid 
into, reserved and appropriated as a part of the 
Reclamation bund.’ These royalties from oul 
have been a very rportant source of mecome to 


the bund in recent years 
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had been received for water sold for 
use outside the projects. 
Boise, 


projects are the Salt River, 


and Rio Grande. ‘The cost per acre 
for which water has been made avail 
able, after deducting receipts from 
sale of power, and the like, is about 


$40.00 for the Salt River project, 


AVERAGE INVESTMENT PER 


DOLLARS ; 


shoving overage / 


Three large 


ACRE OF 
IN EACH 
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1.484.000 acres. or 8 per cent ol the 
total land, but 1,234,000 
acres additional not in ederal 


irrigated on 
I: 
projects were provided with water. 
\Mlost of the land in the West has 
been irrigated by private initiative. 
Nevertheless, since 1910 much of the 
increase in 


irrigated acreage 1S at 


IRRIGABLE LAND ADDED 


DECADE 


9/0-1920 purchasing power 


Sos reported by the Census 


0 


PERIOD - 


PRIOR TO 1890 


DOLLARS 11.67 


—_— 

FIGURE 283.— Poss 
most of the remainiu 
the irrigated acreage 
due largel 
later opportunities were more costly 
smaller irrigable acre 
the comparat 


g Opportunities tor irrigation 
added in each decade ha 


CTECASE 1 


tional irrigable acreage reported in each decade 
State, or Federal project Apparentl 
twice that of the acre 
from 1490 to 1900, The 


agricultural depre 


high cost 


on of the last decade, have re 
Agri 
$47.00 for the 


$3.00 for the 
If interest 


S01SC project, 
Rio Grande project 
the 


were charged, 


would be much larger. 


The total area irrigated in 1929 in 


kederal reclamation projects wa 


1890 TO 1900 





bilities of expanding the area of crops by irrigation are limited by 


either because of difficult engineering or because they 
ive in proportion to tot il cost 
¢ investment per acre added in each decade when expre 


chasing PpOWET a in the period 1910 to 1920 The amount 


of the remaining opportunities tor irrgation 
ulted in a decrease in the 
From “Land Utilization and the Farm Problem,’ 


and 


COs! 


1900 TO !910 1910 TO 1920 
29.23 


the hivh cost of 
As shown by this chart, the cost of reclamation for 


increased notably during the past 30 year This in 
to the fact that the opportunities that were least costly per acre were first selected, 


afforded a 
The total height of the first three bars indicate 
sof the same pur 
only for the addi 


ed in dollar 
hown in each column 
Censu 


the Bureau of the whether for private, 


the cost of the acreage added from 1910 to 1920 was more than 
aye added from 1900 to 1910, and more than four times the cost of that brought tn 


toyether with the 
volume of new construction 


Mi cellaneou Publication No 97 { S Dept ol 


tributable to the kederal projects 
The outlook for further expansion of 
irrigation in the Region is uncertain 
To repay the high costs now involved 
in procuring water, it is necessary 


that crops having a high value pet 
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FIGURE 284 
ready to ship to market 





A flock of sheep on the plains of southern Alberta, just at the foot of the mountains, 


Note that the trees grow on the stony (young) soil of the mountains, where 


there is seepage moisture, and that not a tree can be seen on the heavier (more mature with more clay 


and silt) soils of the plains 
acre be produced, such as sugar 


beets, fruits and vegetables, also 


alfalfa where several crops per year 
can be secured. ‘The trend has been 
toward these more intensive crops, 
but the limitations of the local mar 
ket and the long freight hauls to the 
eastern markets have tended, es 
pecially during the iast decade, to 
lower prices of farm products below 
the costs of production. ‘The rapid 
decline in the birth rate, especially in 
the cities, with consequent lessening 
rate of increase in the nation’s popu 
lation and demand for farm products 
is another factor entering into the 
situation. (ood land is abundant in 
the Region, water is available, engi 
necring skill is fully adequate, capital 
isample; but the urbanization of the 
people of the nation has changed their 


manners and ideals, and the prospect of 


(Courtesy of Natural Resources Intelligence Service of Canada.) 


a stationary population a third of a 
century hence, indicates that the prob 
lem of finding remunerative markets 
is likely to be the great problem of 
the future as well as of the present. 


LAND UTILIZATION IN THE SEVERAI 
DISTRICTS 


The Grazing and Irrigated Crops 
Region is a vast area, in which can 
be found most kinds of climate, of 
land surface, and of soils that exist in 
the temperate zone. In order to 
understand, evenin ageneral way, the 
utilization of the land in the Region, 
it is necessary to deseribe, very briefly, 
the utilization in its several parts. 


PHk GREAT PLAINS (BROWN SOI! 
PORTION ) 


The Great Plains portion of the 


Region: consists of river” valleys, 
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FIGURE 285. 
Montana (partially opened for settlement). 
been plowed for dry-land crops. 
plains. 


partly irrigated, and of intervening 
uplands mostly used for grazing, but 
with an occasional field of dry-land 
grain, where moisture conditions are 
most favorable, and a patch of wild 


grass that has been cut for hay. 
Beginning at the north, in Canada, 
there are about 250,000 acres of 


irrigated land along the Bow and Old 
Man rivers in southern Alberta. 
These irrigated areas extend up the 
rivers from the zone of brown soils 
into that of dark-brown soils, where 
irrigation must compete with dry- 
farming for the use of the land. A 
declining acreage irrigated in this 
dark-brown soil belt during the past 
decade indicates that dryland grain 
has proven more profitable. Doubt- 
less this is owing in large part to the 
cool summers and the short growing 
season, it having been found advisa- 
ble in parts of the Bow River project 
to irrigate the land the preceding 
autumn, because application of the 
cool water in spring and summer re- 
tards growth of the grain and incurs 
danger of damage from frost in the 
fall. In the Saskatchewan 
of the Region there is practically no 
irrigation and most of the land is used 
for grazing, though 


section 


there is some 
grain grown. 
of cattle and sheep in 
Alberta also (Fig. 284). 
Crossing the boundary into Mon- 
tana, there is a gradual descent into 


There is much grazing 
southern 


A settler’s ‘‘shack”’ and barn, just built, on the Fort Peck Indian Reservation, 
Note the sod roof on the house. 
The ‘“‘lay of the land” is typical of the more level portions of the 
(Photo by Lo ak Reynoldson, Courtesy of U. S. Bur. of Agric. Econ.) 


The land has not yet 


the Milk River Valley, which de- 
creases in altitude from 3,000 feet 
where it crosses into Alberta to less 


than 2,000 feet near the North 
Dakota boundary. In this valley 
about 80,000 acres of land were 


irrigated in 1929, divided among 340 
farms. The principal crops are al- 
falfa, the small grains, and corn, 
with several hundred acres of potatoes 
setween the Milk 
River and the Missouri River to the 
south, nearly all the land is used for 
grazing, crop production being pre- 
carious owing to low rainfall or rough 
surface which interferes with use of 
machinery; but north of the Valley, 
mostly on the higher land along the 
Canadian boundary, there’ were 
nearly 3,000 farms having about 
400,000 acres in dry-land crops in 
1929, mostly wheat, oats, and flax 
(Fig. 285).% In this Valley, as in 
Alberta, the acreage of irrigated 
land decreased notably between 1919 
and 1929, while the acreage of dry 
land crops increased. 

The Missouri River Valley from 
Fort Benton to its junction with the 


Milk, is slightly drier than the Milk 


and sugar beets. 


River Valley, and there are also 
large areas of ‘breaks’? and_ bad- 
lands. It contains only a few thou- 


“On this higher land, just west of Turner, 
there is a glacial outwash plain which has de 
veloped dark-brown soils, and which would be in 
cluded with the Spring Wheat Region if it were 
not so isolated 
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sand acres of irrigated land, mostly 
hay meadows, and is almost wholly 
a livestock ranching country. 
is true also of the Musselshell, a 
southward flowing branch of the 
Missouri, until it turns west and en- 
ters the prong of the Spring Wheat 
Region (which follows down the front 
of the Rocky Mountains to include 
the Judith Basin and the dry-farming 
uplands as far south as the Yellow- 
stone River.) 

The Yellowstone River has wid- 
ened out a bottom several miles 
wide throughout most of its length. 


This 


Much of this bottom land is irri- 
gated—190,000 acres in 1929, about 
the same as in 1919. ‘The total 


irrigated acreage in Montana of its 
tributaries was even larger (250,000 
But on the “benches” in 
the counties drained directly by the 
Yellowstone River and lying within 
the Grazing and Irrigated Crops 
Region, 400,000 acres of the dry-land 
crops were harvested in 1929. Al- 
though the acreage of the dry-land 
crops, principally small grains, hay 
and corn, is nearly equal to that of 
the irrigated crops, the value is much 
less, while the value of the grazing 
in the remaining 18,500,000 acres in 


acres). 


these counties is probably equal to 
that of both irrigated and dry-land 
Of the 10,000 farms in the 
counties drained by the Yellowstone 
River, only a third have any irri- 
gated land. 


cre )} S. 


There is a sugar fac- 
tory at Billings and generally about 
30,000 acres of beets are grown in the 
Valley. But alfalfa is a more im- 
portant crop occupying about 200,000 
acres, while along the moister, east- 
ern margin of the Region, and also 
in the moister belt beneath the moun- 
tains, there are many thousand acres 
of wild grass cut for hay. Corn is an 
important irrigated, as well as dry- 


we 
wn 
e 


land, crop. The summers in the 
Valley are about as warm as those 
in the South Platte Valley of Colo- 
rado, 400 miles south, owing prin- 
cipally to the lower altitude (2,000 
feet in the eastern to 4,000 feet in 
the western portion). Wheat, oats, 
and barley are irrigated as well as 
dry-land crops, and there is quite an 





286.—A 

River in 
Whereas the dry-land grain farmer usually home- 
steaded on the upland, where there is a little 
more rain and the land is more level, the cattle 


FIGURE 
Cheyenne 


cattleman’'s 
western 


“camp” near 
South Dakota. 


man’s “‘outfit’’ is normally in the valley near a 


stream, where wood for building the house and 
for the stove are available, as well as water for 
the stock and shelter from the wind. (Photo by 
J. S. Cotton, Courtesy of U. S. Bur. of Agric. 
Econ.) 


acreage of potatoes and of fruit, prin- 
cipally apples. 

Between the Yellowstone and the 
Missouri River valleys, east of the 
Musselshell and west of the Spring 
Wheat Region boundary, there is an 
upland area of brown soils with level 
to rolling topography, which has 
been called the Jordan Country." 
Even the best portions are marginal 
for crop production, and most of the 
land is suitable only for grazing. 
Garfield County, which includes 
about half the area, had 150,000 acres 
in crops in 1929 (one-fifth of which 


4 ** Jordan Country” by Isaiah Bowman in the 
Geographical Review, January, 1930. This article 
gives an excellent description of frontier condi 
tions in a semi, almost arid, area. 
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FIGURE 287 


bottom; also the gently rolling rise to the uplands in the distance 


U.S. Bur. of Agric. Econ 
were reported as crop failure), and 
3,000,000 other acres used mostly for 
grazing, divided among 1,000 farms. 
To the south of the Yellowstone 
Valley, east of the Bighorn 
and Mountains, the land gradually 
rises to 4,000 feet at the Wyoming 
boundary and 5,000 feet or more on 
the plains in the east-central portion 
of that state. The northward flow- 
ing streams (eastward in South Da- 
kota and east-central Wyoming) have 
eroded the plains into badlands and 
breaks, with only a little level land 
along the river bottoms and on the 


River 


divides, until the higher land in 
east-central Wyoming is_ reached. 
Here, and in the South Dakota 


section, there is much level to rolling 
land. Were more of the surface of 
the land suitable for crops, however, 
the dry climate would preclude prof- 
itable production except in favorable 
sites or when the price of grain was 
quite high. ‘This 250 
miles square, 1s 


area, about 
used in Montana 
mostly to graze cattle, while in the 
Wyoming and South Dakota por- 
tions there are also a million sheep 
Figs. 286 to 289). 


\ better-developed cattle ranch homestead 10 miles north of Midland, South Dakota 
Note the frame house, with an ell; the cattle sheds, roofed with straw; and the trees along the stream 


Photo by | S Cotton, Courtesy ol 


An irrigated district in this area, 


however, deserves notice — that 
around Sheridan, \Wyoming. Here, 
on alluvial fans built out from the 


Bighorn Mountains, there were 67,- 
QOO acres of irrigated land in 1929, 
practically the same acreage as in 
1919. About 20,000 acres of dry- 
land crops are also grown on some of 
the moister benches. It is a fertile 
and beautiful district, particularly 
in the late autumn when the frosts 
turn the aspen trees on the mountain 
slope to a golden yellow, while the 
the mountain mahogany 
and other brush become brown, and 
the pine, spruce, and fir retain their 
In its subdued and 


leaves of 


shades of green. 
variegated colors the eastern slope 
of the Bighorns at this season of the 
year resembles a huge Persian rug. 
The Black Hills constitute an 
other beautiful district in 
of eroded plains. This elliptical rock 
dome over 100 miles long by 60 miles 
wide, and rising in its highest points 
3,000 to 4,000 feet above the plains, 
has been truncated by erosion in the 
South Dakota portion. Peneplana- 
tion, however, is far from complete, 


this area 
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the more resistant rocks forming 
concentric ridges between which lie 
fertile valleys, partly irrigated. Al- 


falfa is the principal irrigated crop, 


but the small grains—corn, sugar 
beets, and potatoes—are also grown. 


Moreover, fruit is raised to a con- 
siderable extent, the mountains pro- 
viding partial protection from the 
severe cold of winter which charac- 
terizes the northern plains. There 
were 40,000 apple trees in the Black 
Hills counties in 1924, also several 
thousand plum trees and even a few 
vines. On the high 


grape untrun- 


Ridge escarpment, which marks the 
northern boundary of the High Plains. 
However, the slope from the Pine 
Ridge escarpment is downward to 
the North Platte River. 
and its tributaries that rise in the 
Laramie, Medicine Bow, and Park 
ranges of Colorado and southeastern 
Wyoming, by means of the Path- 
finder Dam and_ other irrigation 
works has been made to provide 


This river 


water for nearly a million acres of 
land (Fig. 290). The principal ir- 
rigated area extends across Morrill, 
Scotts Bluff, and a corner of Sioux 





FIGURE 288. 


as well as the gently sloping character of the country. 


Bur. of Agric. Econ.) 


cated plateau portion of the Black 
Hills in Wyoming there were about 
100,000 acres of hay and the hardy 
small grains harvested in 1924, mostly 
in prairies of dark-brown soil inter- 
spersed among the rather open co- 
niferous forests. A few miles north 
of the Black Hills, on a heavy clay 
soil, there is the Belle Fourche irriga- 
tion pre ject developed by the Federal 
In 1929 there 
were about 40,000 acres irrigated in 


Reclamation Service. 


this district. a decrease of 25 per cent 
1919. 
of irrigated 


However, the decrease 
land in South Dakota 
as a whole was 35 per cent. 

\ few south of the Black 
Hills, and facing them, is the Pine 


since 


miles 


Cattle on the range in western South Dakota. 
beef-cattle in the West, in large part because they are the best ‘“‘rustlers”’ for feed. 
and brush around the dry water holes in the foreground, and the remnants of hills in the background, 


The Hereford is the leading breed of 
Note the tall grass 


Photo by J. S. Cotton, Courtesy of U. S. 


Nebraska, into Goshen 
County, Wyoming. In these four 
counties there were nearly 400,000 


counties, 


acres irrigated in 1929, about half 
being in Scott’s Bluff County. Here 
an increase of 20 per cent in the 


irrigated acreage took place during 
the The principal crop ts 
sugar beets, which occupied nearly 
100,000 acres in the district in 1929 
291 and 292). Despite the 
low price of sugar the acreage in 
beets increased 50 per cent between 


decade. 


Figs. 


1925 and 1929, the reverse of the 
trend in most other states, except 
Colorado. The other major crop 


is alfalfa, which also occupied about 


100,000 acres. Less important are 
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corn, wheat, oats, barley, and pota- 
The number of farms report- 
ing irrigation in this Scotts Bluff 
district is only about 2,200, which 
gives an average of nearly 200 acres 


toes. 


of irrigated land per farm—an un- 
usually large amount. 

North and east of the -North 
Platte Valley lie the Sand _ Hills, 


almost wholly in the sub-humid 
climatic zone, but included with the 
Grazing and Irrigated Crops Region 
because in most counties the value of 
the pasturage is greater than that of 
the crops. The dunes have, for the 
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OOO farms average nearly 1,500 acres 
of land, 70 head of cattle, and 10 
horses per farm. 

Of the triangular upland between 
the North and South Platte rivers, 
only the Wyoming portion and west- 
ern part of the Colorado portion are 
included in the Grazing and Irrigated 
Crops Region. The Nebraska por- 
tion has so large an acreage of dry- 
land wheat that it is included with 
the Hard Winter Wheat Region. 
Some wheat and other grain is also 
grown without irrigation in the Wyo- 
ming portion, over 400,000 acres, 





289. 


FIGURE 
(Courtesy of U. S. Bur. of Agric. Econ.) 


most part, been stabilized by the 
growth of wild grasses, but the land 
cannot be plowed, except in the moist 
bottom between the dunes, without 
endangering renewed action by the 
wind with consequent destruction of 
both and pasture land. The 
area of the Sand Hills is about 11,- 
000,000 which about 2?,- 
000,000 acres were in harvested crops 
in 1924 and the remainder used for 
grazing. However, two-thirds of the 
crop acreage was hay, mostly wild 
hay, while one-fourth was corn. The 
area supported a half million cattle 
on January 1, 1925, mostly of beef 
breeds, and 80,000 horses. The 8,- 


crop 


acres, of 


Sheep properly grazed; slope south of the 


Black Hills, western South Dakota. 


in fact, in 1929, as compared with 
200,000 acres of irrigated crops. 
But about 4,000,000 acres were used 
for grazing and the value of this 
pasturage probably exceeded the 
value of the dry-land crops. 

The South Platte Valley is one of 
the most prosperous as well as one 
of the largest irrigated areas in the 
western states. In the Colorado 
portion there were in 1929 about 
1,100,000 acres of irrigated land, 
divided between 10,000 — farms. 
Much of the irrigated land, par- 
ticularly that on the dissected al- 
luvial fans near the mountains is 
rolling and the irrigation waters, 








ee 
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therefore, drain readily. Seepage fi- 
nally reaches the streams, and some 
of the water is said to be used for 
irrigation purposes three times before 
it flows out of the state. A little, 
therefore, must be used a fourth 
time in Nebraska. Under such con- 
ditions alkali cannot accumulate, 
and irrigation gives promise of being 
permanent,—one of the few such 
districts in the United States under 
present methods of management. 
The 12 to 17 inches of precipitation 
received also facilitates this complete 
movement of water through the soil. 

This amount of rainfall permits 
some dry farming “above the ditch.”’ 
About 800,000 dry-land 
crops were harvested in 1929 in the 
counties drained by the South Platte 
River. The principal dry land crops 
are wheat, barley, and corn, mostly 
cut for grain; the principal irrigated 
crops, alfalfa (280,000 acres) and 
sugar (160,000 
wheat, barley, corn, and some oats. 


acres”. of 


beets acres), also 
There are ten sugar factories in the 
Valley, which produce about a fourth 
of the beet sugar produced in the 
United States—far more than any 
other district. Around Greely over 
20,000 acres (nearly 30 square miles) 
of potatoes were grown in 1929, 
There 17,000 acres’ of 
vegetables harvested for sale in the 
Valley in 1929, mostly within a 
district extending a few miles to the 
north and west of Denver. Cab- 
bage, peas, sweet corn, and tomatoes 
occupied the larger acreages, but 
nearly all the other vegetables are 
grown in large quantities. Ship- 
ments are made to the cities on the 
plains to the east and to the mining 
camps and other mountain towns to 
the west. 

The South Platte Valley is the 
greatest lamb-feeding center in the 


were also 





FiGuRE 290.—The Rocky Mountains rise 


abruptly from the plains, and in many places the 


rivers have cut canyons deeply into the front 
ranges. This is a picture of the dam in the 
Shoshone Canyon, 8 miles from Cody in north- 
western Wyoming. The canyon is about 4,000 
feet deep, the lower 1,400 feet being almost 
perpendicular, cut into granite. The dam is 
328 feet high, one of the highest in the world. 
The surplus water may be seen flowing from the 
spillway, which heads 400 feet back at a much 
higher level than that seen below the dam. The 
dam cost about $1,000,000 and $400,000 more 
were expended for land, roads, and the like. 
Water is provided for nearly 100,000 acres of 
land. (Courtesy of U. S. Bur. of Reclamation, 
Dept. of the Interior.) 


United States, from one to two mil- 
lion lambs being fattened for market 
each winter, principally in Weld 
and Larimer counties. ‘These lambs 
come from as far as Idaho and 
Montana. They are fed principally 
on beet pulp and corn. 

Between the South Platte Valley 
and the Arkansas Valley to the south 
there is an area of high land, the 
western margin of the ‘“‘high plains” 
proper, which receives enough rain- 
fall to permit dry-land crops to be 
grown practically all the way across 
to the Rocky Mountains. The high- 
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FIGURI 
Sun 
water impounded 
general character of 
levels in the Rocky Mountains 


291.—The Gibson dam and reservoir, 
River Project, Montana. This shows the 
back of the dam, and the 
the country at the lower 
Courtesy of 


U.S. Bur. of Reclamation.) 


est part of these high plains, an 
undissected remnant of a piedmont 
fan lying east of Palmer Lake, at- 
tains the height of 7,000 feet and is 


largely covered with coniferous for- 


est, the only forest on the Great 
Plains proper south of the “ Park 
Selt’”’ in Canada. But for 20 to 40 


miles on the plains beyond the mar- 
gin of the forest the climate is pretty 
dry, 80 to 90 per cent 
being used for grazing. 


of the land 

This isth- 
mus of dry land between the moun- 
tain forests to the west and the wheat 
helds on the Plains to the east (Hard 
Winter Wheat Region) connects the 
Grazing and Irrigated Crops section 
of the northern Plains with that of 
the southern Plains. 

The Arkansas Valley, though only 
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slightly lower (4,000 to 5,000 feet 
elevation) than the South Platte, is 
considerably warmer and drier. The 
greater dryness is not indicated so 
clearly by the climatic records (11 to 
15 inches, increasing from valley 
bottom to higher slopes) as by the 
fact that the soils in parts of the 
valley will effervesce on application 
of acid—true desert soils; while the 
greater warmth is shown not only by 
the climatic records, but also by the 
fact that the sorghums are harvested 
for grain in the Arkansas Valley, 
whereas in the South Platte Valley 
they are grown only for 
Moreover, there 1s 


forage. 
practically no 
dry-land grain grown on the Valley 
benches, nor nearer than 
Springs 40 miles to the north, or 
Walkenberg as far to the south of 
Pueblo, which ts in the driest portion 
of the Valley. 
farming 


( iv re ral lo 


Kastward the dry 
upon the 
Valley, and at the Kansas line come 
within a few miles of the river. In 
Kansas the river cut only a 
shallow valley nearly on the top of 
the alluvial fan, i.e., the altitude of 
the margin of the river valley is 
relatively high, and rainfall is sufh 
cient for crop production. 

In the Arkansas Valley in Colorado 
there were, in 1929, about 420,000 
irrigated land to which 

added, possibly, 60,000 
acres in Kansas west of Garden City. 


areas crowd in 


has 


acres. of 
should be 


In this Kansas section, taking the 
three counties as a whole, dry-land 
farming is more important than ir- 
rigated farming, and also 
the value of the pasturage, but in the 
Valley proper the irrigated land pro 
vides most of the agricultural wealth. 
There are also nearly 100,000 acres 
land in the 
the Arkansas River, 
principally in the Purgatoire River 


exceeds 


of irrigated 
tributary to 


valleys 





AGRICULTURAI 


Valley near Trinidad and in the 
Fountain River Valley as far north 
as Colorado Springs. In all, there- 
fore, there are nearly 600,000 acres 
of irrigated land in the Valley and 
its tributaries, or about half as much 
as in the South Platte Valley. 


Alfalfa and sugar beets are the 
principal crops, as in the South 
Platte Valley, but in 1929 there 


were only 35,000 acres in beets in 
the and 5,000 in 
the Kansas section, which its a little 
over a fifth that in the South Platte 


Colorado section 
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sorghums in 1929. More important, 

the 22,000 
half of which were 
The Rocky Ford dis- 
trict produces as many late canta- 


however, acres of 


truck 


cantaloupes. 


were 


Crops, 


loupes as all the other commercial 
districts of the nation taken to- 
gether. Onions, tomatoes, and water- 
melons important 
Around Pueblo and extending west to 
Canyon City, there is a_ trucking 
district with a diversity of products 
resembling that around 
Near Canyon City, which 


are also crops. 


Denver. 
has the 





FIGURE 292 Phis 
water from the river to the irrigation canal 


North Platte Project, Nebraska-W yoming 


Valley (Figs. 293 and 294 Sugar 
beets thrive best in an average sum- 
mer (June, July, and August) tem- 
perature of 70 degrees, and in the 
\rkansas Valley the summer tempera- 


tures are mostly between 72 and 76 


degrees. On the other hand, the 
160,000 acres of alfalfa in the Colorado 


s ction, plus 23,000 in the Kansas sec- 


tion, indicate that this crop is more im 
portant relative to the other crops 
thanin the South Platte Valley. The 
acreage of corn is almost as great as 
that of alfalfa and there were about 


10,000 acres of wheat, 30,000 acres of 


barley, and 20,000 acres of the grain 


shows the general form of construction of a diversion dam to regulate the flow of 
in the foreground 
Courtesy of U.S. Bur 


Che picture is of the Whelan dam, 
ot Reclamation.) 


protection of the mountains on three 
sides, large quantities of apples are 
also grown (125,000 trees in 1925), 
and a few peaches, pears, plums, and 


grapes. 


The southern, like the northern 
boundary of Colorado east of the 
mountains, is on a divide between | 
two or rather three river systems, 
since both the Cimmaron and _ the 
Canadian rivers drain the plains 
of northeastern New Mexico. The 
mesas south of Trinidad, remnants 
of an ancient lava flow, have an 


altitude of 8,500 feet 


like 


and a climate 


central Minnesota, but to the 
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southeast the plains slope gradually 
to less than 4,000 feet elevation in 
the Canadian River Valley east of 
the 104° meridian. There is a little 
irrigation along the streams that 
cross these plains for 40 miles out 
from the mountains, principally near 
Raton, Springer, and between Mora 
and Las Vegas—100,000 acres in all, 
and dry-land wheat, grain sorghum, 
and corn have also been successfully 
grown in many localities, particularly 
in the eastern portion. Neverthe- 
less, 95 per cent of the plains of 
northeastern New Mexico still 
used for grazing. 


are 


To the east these plains merge into 
the Staked Plains of the Texas 
Panhandle, which is a part of the 
Hard Winter Wheat Region, and to 
the south merge into the Pecos River 
Valley. This river runs south, in- 
stead of easterly, as do all other 
rivers in the Great Plains, and has 
eroded out a broad valley, marked on 
the east by the escarpment of the 
Staked Plains, which here become 
part of the Cotton Belt, and on the 
west by several isolated mountain 
ranges, characteristic of the Mexican 
Highlands. The Valley, 
throughout almost its entire extent, 
is too dry for dry-farming, yet a 
few thousand acres of dry-land crops 
are reported by the census (total 
crop that irrigated). 
The principal irrigated areas are in 
southwestern New Mexico 200 miles 
from the headwaters of the river, 
and are made possible by the water 
that flows down into the valley from 
the Sacramento, Capitan, and other 
mountains to the west. Over 100,- 
000 acres in 1929 were irrigated in 
Chaves and Eddy counties, New 
Mexico, and half as much more in 
another area down stream in Pecos, 
Reeves, and Ward counties, Texas. 


Pecos 


acreage less 
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The dominant crop is eotton, which 


constituted two-thirds of the total 
crop acreage in 1929, and most of 
the remainder was alfalfa. There 
were a few thousand acres of corn 
and a few hundred acres of the small 
grains. 

In Texas east of the Pecos River 
and extending almost to the Colo- 





FIGURE 293. 
water in the furrows between the rows of beets, 
and the means of controlling the flow by a shovel 


Irrigating sugar beets. Notethe 


fulof earth. Also note the characteristic rows of 
poptar trees along the irrigation ditch in the back 
ground. (Courtesy of U. S. Bur. of 
tion.) 


Reclama 


rado River is a fairly level limestone 
upland, except in the eastern portion, 
called the Edwards Plateau. This 
plateau is used almost wholly for graz- 
ing, except in the moister eastern 
portion, where the finger-like valleys 
that have been cut into the plateau 
by tributaries of the Colorado River 
are frequently planted to wheat and 
cotton. The entire eastern portion 
of the Plateau secures enough rainfall 
to permit the production of crops, but 
the soil on the Plateau is so shallow 
that much of it could not be plowed. 
It is partially covered by an open 
forest of live oak and mesquite, with 


juniper on the stony slopes. These 
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FIGURE 294.—A beet dump, at Starr, Wyoming 
(Shoshone Project). The beets have been 
hauled from the farm in the truck at the top of the 
incline, and the side of the box on the truck is 
about to be dropped. The beets will then roll 
into the freight car, and be transported to the 


beet sugar factory. It seldom pays to carry 
beets more than 7 or 8 miles to a railroad or 
factory. (Courtesy of U. S. Bur. of Reclama- 
tion.) 


trees become more and more stunted 
in stature toward the west, and long 
before the Pecos River is reached, 
have been replaced by drought-resist- 
ant grasses, and along the Pecos by 
desert shrubs (creosote bush and the 
like). 

Grazing on the Edwards Plateau 
is highly developed—almost unique. 
Much capital has been expended on 
the industry: large concrete “‘tanks,”’ 
almost ponds in size, have been built 
to store water for the stock; the 
pastures are fully fenced with wire 
strong enough and close enough to 
keep out coyotes and other predatory 
animals; consequently few shepherds 
or cowboys are needed. Most in- 
teresting of all—cattle, sheep, and 
goats (all angoras) are run simul- 
taneously on the same range. The 
cattle eat the grass, the sheep eat 
the weeds, and the goats brouse on 
the leaves of the trees. By regulat- 
ing the proportion of these animals, a 
vegetative balance is maintained. 
It was found, after Indians were ex- 
pelled and fires were not permitted 
to run over the land, that the live oak 


and mesquite were “taking the coun- 
try, to the detriment of grazing. 
So goats were brought in, and now 
occupy a very important place in the 
livestock industry. It is the only 
area in the United States where goats 
are important. 

The Pecos River drains into the 
Rio Grande, a river which flows 
through the desert all the way from 
its headwaters in Colorado to its 
mouth at the southern tip of Texas. 
Despite the 1,500 miles of seepage 
and evaporation, the largest irrigated 
district in its course is near its 
mouth." This district is commonly 
known as the Lower Rio Grande 
Valley, and although it belongs to the 
physiographic province of the Coastal 
Plain (it is a river delta) rather than 
the Great Plains, it can better be 
described now than later in connec- 
tion with the Mexican Highlands." 

The climate of the Lower Rio 
Grande Valley is subtropical with 
reference to temperature and arid 
to semi-arid with reference to mois- 
ture. During several nights each 
winter, freezing temperatures may 
be expected, but only in an occasional 
season is the cold sufficiently severe 
to injure the citrus trees. The rain- 
fall increases rapidly as the coast is 
approached—from 17 to 20 inches 
at Laredo and Fort Ringold, 100 
miles or more inland to 27 inches at 
Brownsville near the mouth of the 
river. Moreover, the rainfall, in- 
stead of coming in the winter with 
summer drought, as in California, is 

It should be noted, however, that about 70 
per cent of the water in the lower Rio Grande 
comes from the Mexican side, principally from 
the Rio Conchos, Rio Salado, and Rio San Juan. 

6 The Coastal Plain was not listed in the 
previous account of topographic areas primarily 
because of the small extent of the portion included 
in the Grazing and Irrigated Crops Region and 
also because the climatic conditions and utiliza- 


tion of the land resembled more nearly those of 
the Mexican Highlands. 
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heaviest in the late spring and in the 
fall, with a fairly even distribution 
through the other months. Despite 
this amount of rainfall, fairly well 
distributed seasonally, the high tem- 
peratures make irrigation imperative 
for practically all crops in the Valley. 
In 1929 nearly 400,000 acres were 
irrigated in the Lower Valley (Hi- 
dalgo, Willacy, and Cameron coun- 
ties), 14,000 more near Laredo, and 
32,000 acres in the ‘‘ Winter Garden” 
district (Dimmit and Zavalla coun- 
ties). In the first two districts the 
irrigated acreage has nearly doubled 
since 1919, and in the Winter Garden 
district the increase has been four- 
fold. In the latter district the water 
is ali pumped from wells, and the 
level of the water in the wells is 
lowering steadily. In the lower Val- 
ley also, although the water is ob- 
tained from the river, it is not certain 
that so much water could be supplied 
if irrigation should develop exten- 
sively on the Mexican side of ‘the 
river. 
Cotton is 


the dominant 


crop in 
the lower Valley at present (250,000 
acres in 1929) but citrus fruit, 
especially grapefruit, and winter 


vegetables are increasing rapidly in 


(NOTE. 
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importance. In Hidalgo, Cameron, 
and Willacy counties, there were 
over 200,000 orange trees and nearly 
500,000 grapefruit trees, mostly too 
young to bear in 1924. On April 1, 
1931, there were 4,899,000 grapefruit 
trees and 1,508,000 orange trees in 
these counties. This is more grape- 
fruit trees than in both Florida and 
California in 1924. Eighty per cent 
of the grapefruit trees were under 
5 years old. There were 10,000 
early cabbages in these 
counties in 1924, 3,000 acres of early 
potatoes, and 2,000 acres of 
tomatoes.'? The Winter Garden and 
Laredo districts are the major Ber- 
muda onion-producing areas of the 
nation—over 8,000 acres in 1924 and 
probably nearly 20,000 acresin 1929." 
Sut in these districts 
Dimmett County, the 
cotton is several times that of any 
other crop. 


acres of 


over 


also, except 


acreage of 


17 In 1930 the car-lot shipments of vegetables 
from Cameron, Hidalgo, and Willacy counties 
totaled 20,055 cars of which 5,052 


cars were 
early cabbage, 6,319 mixed vegetables, 2,865 
early potatoes, 2,115 tomatoes, 1,914 carrots 


5,613 snap beans, with less than a hundred cars of 
several other vegetables. Shipments of grape 
fruit had risen to 2,648 cars, and of other citrus 
to 576 cars. 

‘8 The Census returns for 
available. 


1929 are not yet 


The rest of the instalment on the Grazing and Irrigated Crops 


Region will be continued in the next tissue.) 
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SHEEP REARING IN NEW ZEALAND 


R. Ogilvie Buchanan 


USEFUL introduction to a 
treatment of this topic is an 
indication of New Zealand's 

place in the sheep rearing industry of 
the world. The following table! 
shows the sheep population of the 
leading half-dozen countries in 1928. 
This table, however, neglecting as it 
rABLE 1 
SHEEP POPULATION OF SIX LEADING COUNTRIES 
U.S. & R. 123,809,600 
Australia 106,115,100 
U.S.A 47,171,000 
Union of South Africa 42,500,276 


Argentina (1922 36,208,981 
New Zealand 27,133,810 


does all reference to type of sheep and 

to kind and amount of sheep prod- 

ucts, gives an inadequate idea of the 

importance of the country to the 

international trade in sheep products. 

Table 2 compares New Zealand with 
TABLE 2 


Woo. Exports 


In Thousands of Quintals 


1909-1913 1925-1928 
Countries Greasy Washed Greasy Washed 
Australia 2,525 308 3,091 214 
Argentina (1925-1927 1,448 1 1,299 82 
Union of South Africa 657 2 1,092 
New Zealand 699 151 795 187 
Uruguay 631 : 525 17 


the other great wool exporting coun- 
tries of the world, and shows that it 
ranks fourth, little exceeded by South 
Africa, which holds third place. 
Table 3 gives another aspect of the 
TABLE 3 
EXPORTS OF FROZEN MUTTON AND LAMB 


In Thousands of Quintals 


Countries 1909-1913 1925-1928 


New Zealand 1,050 1,360 
Argentina (1925-1927 687 808 
Australia 687 333 
Uruguay 27 181 


! This table and also Tables 2, 3, and 4 are all 
taken from the International Year Books of 
Agricultural Statistics, 1928-1929. 


industry, and exhibits New Zealand 
as by far the greatest supplier of 
mutton and lamb to the world’s 
market. Such an important con- 
tribution to the international trade in 
sheep products implies an important 
place for the industry in the agricul- 
tural and commercial economy of the 
country. Table 4 gives one illustra- 
TABLE 4 
DISTRIBUTION OF OCCUPIED AREA IN NEW ZEALAND 


In Thousand Acres 


Tussock and other native grasses 14,086 
Sown permanent grass 16,864 
Rotation pasture and fodder crops 1,187 
Other field crops 697 
Remainder 10,602 

Total occupied area 43,436 


tion of the dominance of pastoralism 
over agriculture in the narrow sense, 
but it should be noted that the table 
slightly over-emphasises the part 
played by grass in the cultivated area 
of the Dominion, for the portion of 
the area under the heading “Re- 
mainder”’ is also cultivated and in- 
cludes forest plantations, orchards, 
and vineyards to the extent of 326,- 
QOO acres. Table 5 separates some 
of the main products of the pastoral 
industries in the exports of the 
country, and besides emphasising the 
conclusion drawn from Table 4, gives 


TABLE 5 
SoME PASTORAL PRopucTs Exports OF NEW ZEALAND * 
Total Total Frozen Skins, Other 
Exports Pastoral Wool Meat Tallow etc. Pastoral 
Products Products 
100 91.8 29.1 18.9 1.5 6.7 3 


* New Zealand Official Year Book, 1930. 


a general indication of the relative 
importance of sheep-rearing among 
the pastoral industries. The per- 
centages are calculated on the basis 
of average values for the quinquen- 
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nium, 1924-1928, and, allowing for 
the fact that something is contrib- 
uted by the cattle rearing industry to 
each of the last four columns in the 
table, it is safe to say that the sheep 
rearing industry alone is responsible 
for little short of 50 per cent by value 
of the total exports of the country. 
(Butter and cheese account for the 
overwhelming bulk of the remainder.) 


DISTRIBUTION 


Figures 5 and 6, based on figures 
given in the “Annual Return of 
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has more than half the total (54 per 
cent), contains the areas of maximum 
density, and has a smaller area of 
very low density. In this island the 
southeast stands out: of the East 
Coast countries only two have fewer 
than 1,000 sheep per 1,000 occupied 
areas, while six have more than 1,500, 
and one has 2,500. A second group 
of eight countries, west of the moun- 
tain backbone, and running north- 
east from the South Taranaki Bight, 
exceeds in each case 1,000 sheep per 
The 


1,000 occupied acres. rest of 





FIGURE 1. 
tute the pasturage on the plains; tussock grasses on the hills. 
planted, mostly pines. 


Sheep Owners and in Statistics of 


New Zealand: Agricultural and Pas- 
toral Production, 1930,” indicate the 
present 
the sheep population. For the whole 
country the average density is almost 


exactly 700 sheep per 1,000 acres of 


occupied land, and 20 sheep per head 
of human population, on either count 
the heaviest density in the world. 
The maps show, however, that great 
variations in density occur from dis- 
trict to district. Contrary to popu- 
lar belief, the North Island, which 
has held the leadership since 1907, 


The range on the western edge of the South Canterbury Plains. 


distribution and density of 


Sown grasses consti 
The groves about the farmstead are 


(Courtesy of High Commissioner for New Zealand.) 


the island (which includes, however, 
the areas of maximum concentration 
of dairy cattle) has a relatively low 
density, and a long north-south strip 
running from Auckland City south- 
ward to include the centre and east 
of the Volcanic Plateau has a very 
low density. In the South Island it 
is again the east that is dominant, 
more particularly from the mouth of 
the Clarence River southward, and 
here the contrast between east and 
west is even more noticeable than in 
the North Island. ‘The eastern side 
includes the famous Canterbury 


; 
; 
' 
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NEW ZEALAND 
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FiGuRE 2.-The provincial districts of New 


Zealand, and the principal places, are indicated 
on this map. 


Plains, but nowhere on the Plains 
does maximum density approach 
that of the southern portion of the 
Hawke’s Bay district, or the west 
coast portion of the Wellington dis- 
trict in the North Island. It should 
be noted, however, that the unit dot 
map is here a better guide than the 
density map. ‘The latter is based on 
country statistics, and as many of the 
Canterbury counties include high 
country of the Southern Alps and 
foothills, country average densities 
are not usually a fair index of density 
on the plains. 


FACTORS IN DISTRIBUTION 


The predominance of the eastern 
portions of New Zealand invites a 
correlation with rainfall. Figure 3 
shows the areal distribution of the 
annual rainfall, and Tables 6 and 7 
bring out some further features of the 


climate of the country. ‘Those fea 


tures may be summarised briefly as 
follows. There isan ample rainfall 

only one relatively small area receives 
less than 20 inches annually, but 
considerable areas, usually elevated, 
receive a very heavy rainfall of over 
100 inches. The seasonal distribu- 
tion is very.even, least so in the north, 
where in Mediterranean latitudes 
there is a marked winter maximum. 
Everywhere there is a high degree of 
rainfall reliability. Temperatures at 
low elevations are remarkably moder- 
ate, summer temperatures are low for 
the latitude, and annual range is very 
small. The allowance of sunshine is 
high, and (a feature not brought out 
in the tables, but associated with the 
dominance of cyclonic influences) 
perfectly still days are comparatively 
rare. In general, the east has lower 
rainfall and more sunshine than the 
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FIGURE 3 lhe distribution of rainfall of New 
Zealand reflects significantly its location with 
respect to latitude and the sea, and its relief, and 
affords the clue to its land utilisation and agricul 
ture. 
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TABLE 6 
Es E Monti PEMPERKATURKE AND PRECIPITATION AT SELECTED STATI 

Jan Feb Var lpr Va June Ju Lus Sepl 0 Vo Dec yea 

and } 66.5 67.0 649 61 56.8 53.5 51 52 54.6 57.2 60.3 63.9 59.1 

( » 67 3.05 4.02 $.43 1.63 4.92 1.95 4.22 3.64 3.69 32 2096 44.44 

New Plyn } 61.4 64.6 629 59 3 55.3 52 0 50.5 50.% 53.4 55.7 Se,0 ‘61.7 §7.2 
4.42 100 3 6. Si 66.23 6.14 6.29 5$.335 5.2 5.61 1.65 4.33 60.35 

wpier | 66.1 65.5 63.0 587 50.1 1%. 9 19.9 53.6 §7 60 64.1 5448 
3.14 2.89 3.26 » & 7s 3.94333 3.56 2.16 2.29 » 48 » 32 36.11 

Wellingt I 62.5 62.5 ov 7.0 9.4 47.7 1h 6 1.6 54.4 6.9 60.4 5.4 
$3.30 3.19 3.29 $k 1.76 1. &7 ve 1.43 3.99 4.19 4.44 $30 48.11 

H I 60.3 60.6 " 54 19.9 46.4 44 16.3 50.2 52 4.9 58.4 §3.1 
9 92 3 9 7 9 49 Y &2 9 55 % OY 9 2% ) 42 11.81 10.78 10.6 116.60 

Duned 58.0 / 55.4 1 47.1 +4 42.4 14.0 47.9 51.0 3.4 56.3 18) 

4.34 » 75 > 96 $26 3.1 » 99 3.14 a: Be ee 3.53 $7.06 

Inve 2» $6.8 54.7 0 45.8% 42 41.4 43.8 a.2 wae 2 32% 0.0 
97 » 97 4_% 1.34 4.49 $.59 3.24 4 4.1% 4.44 1.349 4,20 16.04 


west, though it will be noticed that in 
the North Island the kK 


(‘oast has a considerable area rece 


even isl 


ing more than 50 inches. 
‘| hese 


course, favourable to the rearing of 


climatic conditions are, of 
open-air animals, but would not ne¢ 
essarily have given the original impe 
tus to sheep farming, apart from 
other circumstances. rom Britain, 
the source of its settlers, and the mar 
ket for its products, the country is 


distant 12,000 miles, representing in 


LABI 

j Perc KE Dy I -KOM Ks 
Jan Fel Var ipr 
Auckland 53.4 64 $1.5 56.1 
New Plymc 61 10.4% 60.2 3 
Napier 54.4% 50.2 70.9 45.3 
Wellington 146.8% 55.0 49.4 47.9 
Hokitika 3 37:9 2s.8. 37.3 
Dunedin $81 49.1 §3.7 42.2 
Invereargill 30.5 of ie.s 21.2 
the earlier days of colonisation a 
voyage time ol! from four to. six 
months. The best commodity to 

produce was that which most ef 


fectively economised labour and uti 


t 
v 


lised land, and at the same time \ 


sufficiently durable and valuable to 
be able to stand long and expensive 
Sheep and cattle fulfilled 


the first condition equally well: in the 


transport. 


days before refrigeration sheep were 
much superior to cattle in meeting 
the This fact still 
portant opening up of new 


second is Wm 


the 


areas to settlement 


in 
the sheep is the 


pioneering animal of New Zealand. 
These theoretical considerations were 
reinforced by the example of Austra 
lia, which had had 40 years of success 


ful wool export before the first at 
tempt at organised colonisation in 
New Zealand. The first sheep (me 


rinos) were imported from Australia 
into the Wairarapa district of the 
North Island, but 
until the 
South Island were exploited 


small progress was 


made yrasslands of the 


\ comparison of the rainfall with 


(AGE PRECIPITATIO 4 ELECTED SIATION 

Ma June Jul lus epl Oct No De Year 
$43.4 $1.4 44.5 46.5 $5.9 7.0 der? 19 1 11 
49.4 1%. 7 Ld 2/.6 mee 6St we 39 8% 445.4 iZ.0 
66.8 63.0 45.0 43.0 43.5 81.2 14% 45.7 23.4 
~.s St.4 33.1 06.2 30.6 41.9 @.D 33.7 14 
24.9 33.9 34.6 39.9 29.7 27.4 W.i 29.6 4.7 
39.0 49.5 $7.1 $2.5 49.7 54.0 44.0 38.2 15.3 
29.3 36.5 tt $2.% $4.1 41.9 28.0 KB 9.0 
the sheep distribution maps shows 


clearly that there is no absolute limit 
by rainfall to  sheep-rearing 
even Westland with a rainfall of over 


sect 


100 inches a year has some sheep, and 
they increasing 
of the 
Vu k 

the 
whole area has more than 50 inches, 
and it than 70 


annum. rainfall 


are numerous and 


throughout the West Coast 
North Island and in the North 


land Peninsula, where almost 


much of has more 


inches per (rude 
figures indeed may be quite mislead 
ing as a guide to the effects of rain 


Drainage, related both to the litho 
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FIGURE 4 
The shearing shed 


Zealand.) 


logical character of the rocks and to 
the amount of slope, modifies the ef 
fect of any given quantity of rain on 
the soil and pasture, while sunshine 
and wind not merely do that, but 
modify as well the direct effect of the 
rainfall on the fleece of the animals. 
Further, different 


breeds of sheep 


react very differently to the same 
atmospheric and pasture conditions: 
the Lincoln and especially the Rom 
ney Marsh wet 
couditions of rank pasture that would 
be fatal to the Merino. A 
rainfall of itself, therefore, does not 
Nev 


ertheless it is clear that the industry 


breeds flourish in 


heavy 
prohibit the rearing of sheep. 
on the whole is most important in the 
driet The truth seems to be 


that the whole of oce upied New Zea 
land is actually or potentially physi 


ArCas, 


cally suitable to the rearing of either 
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In the hill country about Hawke's Bay such a sheep station as this is not uncommon 
tands at the back of the sheep lot 


(Courtesy of High Commissioner for New 


cattle or sheep, that there ts a bias to 
cattle for dairying in the wetter areas, 
@ olas to sheep in the drier areas, and 
a relatively transition area 
the either way 1s not 
pronounced, and where it may even 
fluctuate between cattle and sheep 
according to 


wide 


where bias 


movements of prices 
‘This 
means that over much of occupied 
New Zealand present or 


potential competition between sheep 


for their respective products. 
there 1s 
and cattle for the available grazing 


The however, 
expresses only part of the truth. In 


word “competition,” 
those areas that are marginal to both 
types ol livestock, the most economic 
utilisation of the pasture normally 
demands the rearing of both: the cat 

tle graze the ranker pasture and keep 
it in more suitable condition for the 


sheep. The minimum ratio of cattle 
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FIGURI The distribution of sheep depends 
upon the relief, the and the soil The 
areas of greatest concentration naturally indicate 
the most favourable 


climate 


conditions 


to sheep necessary to keep the pasture 
in the best condition for the sheep 
varies considerably, but in any case it 
is only beyond that minimum that 
cattle compete with sheep. 

A further inspection of the maps 
shows that both in the North Island 
and in the South Island the 50-inch 
isohyet fits fairly closely round the 


areas ol greatest sheep density. In 
the North Island the ygeneral cast 
west 50-inch isohyet from Hawke 


Bay to Cape kgymont closely delimits 
the northern extension of the south 
ol ‘The 
density map which spreads the total 


ern area heavy density. 


sheep of any county evenly over the 
whole county, would indicate this as 
one belt, but the unit dot map shows 
it divided longitudinally by a strip 
where sheep are absent or few, a strip 
that corre sponds to the position o} 


the mountain backbone of the Island 
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the Tararua and the Ruakine Ranges. 
These ranges, owing to their greater 
elevation, are areas also of heavier 
rainfall, especially the 
where, alon, a narrow summit strip, 
100 inches is exceeded. 


‘lararuas, 


It is, how 
ever, not the rainfall directly that is 
responsible for the decrease to zero of 
the sheep density along this strip. 
Rather it 
heavy 


is the combination of the 
rainfall with 
broken 


the extremely 
character the 
ranges, in part heavily forested, that 
makes the of per 
manent grass almost impossible ow 
ing to the rapidity of soil erosion. 
Outside this main southern area two 


rugged, of 


establishment 


further areas call for special notice. 
The northern part of the Kast Coast, 
from Hawke Bay to East Cape lies, 
except for a small area round Gis 
borne, beyond the 50-inch isohyet, 


yet it has a sheep density comparable 


WE\W ZEALAND 


SHEEP PER 1000 ACRES 


‘ oe 

tee 

ag 
biGuURE 6 lhe density of the sheep popula 


tion indicates the carrying capacity of each area 


i well a the relative advantayes and di 


advantages in the environment 


SHEEP Rt 


to the heaviest in New Zealand. 
Nor in the area as a whole are cattle 
important, the one exception to this 
being in the area round Gisborne al 
ready mentioned for its lower rainfall. 
This apparent paradox is explained 
by the fact that the low rainfall area 
round the rich river 
alluvium of the Poverty Bay flats, 
where even the lower rainfall is suf- 


(gisborne 1s 


ficient to produce grass growth ade 
Most 


of the remainder of this region is a 


quate to grass-farm dairying. 


dissected plateau, where — tertiary 
limestones are prevalent, the country 
is very hilly, and the hours of bright 
sunshine are high, thus greatly de 
creasing the effectiveness of the rain 
fall. The second area to be noticed 
is the central portion of South Auck 
land, comprising much of the basins 
of the Thames, middle 
Waikato Rivers. Here with rainfall 


less than 50 inches dairy cattle are 


Piako, and 


overwhelmingly more important than 
sheep, while immediately to the west 
and with rainfall 
than 50 inches sheep become more im 
portant than cattle. 


southwest, more 
The rich, level, 
alluvial flats of the rivers, low lying 
and originally somewhat swampy, are 
now but still 
siderably moister soil than the rain 


drained, have a con 
fall figures would suggest, while the 
relative importance of sheep to the 
west is largely due to undeveloped 
transport. 

In the South Island, too, the 50 
inch indicates 


isohyet pretty 


rately the western limit of sheep reat 


accu 


ing from the Clarence River to the 
south, but here also we must beware 
against taking a correlation for proof 
The 


Island 


connection. 
the South 


backbone ts at similar clevations less 


of causal eastern 


side of mountain 


rugged and less forested than that of 


the North Island. Elevation qua 
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elevation, however, is a much more 
important factor in the South Island, 
since the Southern Alps rise several 
feet the snowline. 
Klevation achieves its effect through 
temperature: 


thousand above 
on the one hand fodder 
decreases and finally vanishes; on the 
other the winter precipitation takes 
the form of snow and is accompanied 
by very severe frosts, so that losses of 
stock by death may be very heavy. 
It is scarcely too much to say that the 
temperature limit conditioned by 
elevation is the only absolute limit to 
The 
precise position of the upper limit 
with latitude, and 
considerably with season. 


the industry in the country. 


varies somewhat 
‘The range 
and the 
(anter- 
bury, approximately from 3,000 feet 
in the 6,000 the 


‘The existence of seasonal 


the summer limit 
limit is 


between 
winter vreatest in 
winter to feet in 
summer. 
limits implies the practice of trans 
humance, and a moditied 
transhumance, infact, exists. ‘Sum 
mer country” and ‘winter country” 
are included in the confines of the 
hill-country 


form ol 


run (ranch), and 
“mustered” up 


samc 
the sheep are and 


down according to the season 


LOCAL CHARACTERISTICS 


may be 
summarised by saying that sheep be 
came popular in New Zealand be 
cause of the compelling effect in the 


The foregoing argument 


earlier stages of colonisation of local 
and general economic conditions and 
the existence in the country of areas 
that were, or could be made, suitable 
to the rearing of one or other of the 
many breeds of sheep. Variations of 
due to 
variations in local geographi condi 


sheep population density, 
out: it 
Variations in 


farming method based on those con 


tions, have been pointed 


remains to. indicate 
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ditions. A broad primary distinction 
must first be made between the 
North Island and the South Island. 
In the latter, east of the crest of the 
mountain backbone, there is_rela- 
tively little forest except along the 
south and southeast 
some of the mountains. The great 
bulk of the area, including most of 
Canterbury and of North and Cen- 
tral Otago was natural grassland, the 
country of the native tussock. ‘This 
grassland, originally held mainly in 


coast and on 
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tussock is 
tough, wiry, unpalatable, and little 


and rabbits. The adult 
nutritious. 


duced 


The young growth in- 
by occasional burning pro- 
vides good fodder, but over-burning 
saps the vitality of the plant and 
promotes Here, 
remains the large run, varying in size 
from about 20,000 to over 100,000 
but typically about 40,000, 
carrying about 8,000 sheep. Finally, 
this is the last stronghold of the me- 
rino, the animal best adapted to the 


soil erosion. too, 


acres, 





FIGURE 7. 
adapted to wet conditions of rank pasturage. 


great provided almost ideal 
conditions for the merino, but gradu- 
ally with increase in population and 


runs, 


growth of settlement the low country 


was split into smaller holdings and 
came under the plough, “ English’’ 
grasses of higher utility (cocksfoot, 
timothy, rye grasses, and clovers) re 
placing the tussock. At higher ele 
vations and in the more rugged areas, 
this has not been feasible: the tussock 
remains, though its carrying capacity 
has been frequently much reduced 
through over-stocking, over-burning, 


The Romney Marsh sheep form the dominant breed in New Zealand. 


They are well 


(Courtesy of High Commissioner for New Zealand.) 


conditions. Nervous by nature, 
with more than a hint of the wildness 
of their distant 


pine and 


ancestors, merinos 
wilt in small paddocks; 
magnificent climbers, they will graze 
to the very crests of the steepest hills, 
thus utilising the fodder 
to the utmost and at the same time 
the minimum = mortality 
through burial in snowdrifts in the 
gullies; finally they are dowered with 


resources 
suffering 
great capacity to survive hardship, 


and instances are known where meri- 
nos, snowed up without food for ten 
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days, have emerged apparently little 
the worse for their exhausting ex- 
perience. Attempts to replace the 
merino in the high country by half- 
breds (2.e. half 


successful, 


merino) have not 
and after a 


period of decline, the merinos are 


been very 
once more increasing. 

On the low country the winters are 
mild enough to ensure little risk of 


FIGURE 8 
Cape along the east coast of North Island 
hills and tramping out parallel paths 


mortality through exposure in the 
floc’ yet 
render 


just severe enough to 


the 
supplementary winter fodder (espe- 


necessary provision of 
cially root crops) if the full summer 
capacity of the land is to be utilised. 
Here, areas, 
notably the Canterbury Plains and 


too, over considerable 


North Otago, the summers are suf 
ficiently dry, warm, and sunny to 


Bringing in sheep from typical sheep country at 


favour the growing of wheat and 
Holdings naturally became 
small, typically 200 to 400 acres, and 
there arose 


Oats. 


a system of diversified 
farming of a very flexible type. This 
flexibility is partly climatic in origin 
since any of the usual crops can be 
grown equally successfully either as a 
winter 


crop or as a spring crop; 


partly social and economic, owing to 





Tinui station, a little south of East 


Sheep form the habit of traveling along contours of the 
(Courtesy of High Commissioner for New Zealand.) 


the freedom of the farmer from the 
cramping effects of a fixed traditional 
rotation, and to his constant striving 
to evolve a system that economised 
labour. Amid_ the infinite 
variety of detail, sheep always form a 
very important element, but sheep 


almost 


marked by great changes from te 
The introduction 
of freezing in 1882 rendered possible 


original merino. 
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the supply of meat to the English 
market, and the exploitation of that 
possibility rendered necessary a 
change in breeding policy. Not that 
the pure merino was a failure as a 
meat producer: on the contrary me- 
rino mutton, even from an old sheep, 
has excellent flavour and a_ high 
degree of tenderness. But the me- 
rino is very difficult to fatten, and the 
appearance of merino joints is not 
such as to attract purchasers among 
the undiscerning public. English 
breeds were already replacing the 
merino in the wetter areas of the 
South Island (South Otago and 
Southland, for example) before the 
introduction of refrigeration, but 
refrigeration widened the area and 
increased the speed of merino re- 
placement. The main flocks gradu- 
ally came to consist of half-breds, and 
these, crossed again with one or other 
of the English breeds (increasingly 
Southdowns), provided the lambs 
that supplied the English tables. 
The importance of the merino strain 
in contributing to the quality of the 
meat is not generally realised, but it 
is safe to say that it was no small part 
of the reason for the fact that Canter- 
bury gave its name (‘‘ prime Canter- 
bury’’) to the highest grade of ex- 
ported mutton and lamb, and that, 
though the province is no longer the 
greatest quantity producer, it still 
holds pride of place for quality. 

In the North Island conditions 
were different. At similar elevations 
the rainfall is normally higher than 
on the eastern side of the South Is- 
land, but east of the mountain back- 
bone, below elevations of about 2,000 
feet, usually not sufficient to support 
forest growth. The open grasslands 
of the South Island, however, were 
not repeated in the North, and the 
original vegetation was either bracken 
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fern or the dense scrub of the ma- 
nuka, both alike thoroughly unsuit- 
able for sheep rearing. The estab- 
lishment of the industry here had to 
await the evolution of a technique of 
economical conversion of this country 
into grassland. Burning of the fern 
or scrub was followed by the sowing 
of grass-seed in the ashes, followed in 
turn, when both grass and fresh fern 
growth had appeared, by the intro- 
duction of sheep in numbers sufficient 
to tramp out and eat down the fern. 
This implied overstocking the land 
and underfeeding the sheep, but was 
essential to obtaining control over 
the fern and scrub. Even then the 
burning, sowing, and ‘‘fern-crushing”’ 
might have to be repeated more than 
once before the grass could obtain 
possession. On some of the steeper 
slopes and poorer soils success was 
never achieved, but over most of the 
East 
‘“English”’ 
later 


Coast regions fine swards of 


grasses were sooner or 
established. In these condi- 
tions the merino never throve, and 
almost from the beginning reliance 
was placed on English 


which the Romney and its various 


breeds, of 


crosses are now everywhere predomi- 
nant. Here, as in the South Island, 
the large runs were gradually sub- 
divided, but the milder winters and 
higher rainfall gave a higher carrying 
capacity on grass growth alone and 
rendered the growing of supplemen- 
tary fodder lessurgent. Theaverage 
size of holding in the lower country, 
consequently, is larger than in the 
mixed farms of the South Island. 
Crops are not absent, but they are 
grown specifically for fodder, and are, 
in the American phrase, ‘‘ marketed 
on the hoof,” or “‘in the wool.” The 
net result is that here, especially on 
the rich plains of Southern Hawke's 
Bay, is the most intensive sheep- 
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FIGURE 9 
plains of southern Hawke's Bay 
poplar and weeping willow. 


area in the world.  Else- 
in the North Island it was 
forest that the grass replaced, and 


rearing 
where 


despite numerous sheep, the bias is 
usually to dairying. 


GENERAL FEATURES 


Reference has already been made 
to the changes introduced by freez- 
ing. At first the production of meat 
was carried on merely as a form of 
insurance against adverse movements 
of wool prices, but gradually the 
peculiar advantages of New Zealand 
for this aspect of sheep rearing came 
to be realised and exploited. The 
mildness of the winter temperatures 
on the one hand permits a certain 
amount of winter grass, even in the 
far south, and on the other enables 
fodder crops such as oats and rape, 
sown in the autumn or early winter, 
to provide quick 


fattening green 
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A lovely pastoral landscape in the fertile land of high carrying capacity on the alluvial 
Che trees are all introduced varieties, and include the Lombardy 
(Courtesy of High Commissioner for New Zealand.) 


fodder in the spring. In this critical 
period, August to January, granted 
an abundance of lush green fodder, 
grass or other, rapid fattening of 
lambs is possible, and it is precisely 
this that constitutes the differential 
advantage of New Zealand over the 
other great sheep-rearing countries of 
the Southern Hemisphere, more par- 
ticularly Australia and South Africa: 
an advantage related directly to the 
relative abundance and reliability of 
the rainfall during these months. 
It may noted at this time that 
lambing commences in July (mid- 
winter) in the north of Auckland and 
is over by the beginning of October 
in Southland. Supplementing of the 
grass by other green fodder crops for 


be 


fattening is not universal, and in gen- 
eral is more in evidence in the South 
Island than the North. Under these 
conditions lambs may reach prime 








376 ECONOMIC 


condition for killing in as short a 
period as ten to twelve weeks from 
birth, so that it is not surprising to 
find that New Zealand specialises on 
lamb, not on mutton. But the pro- 
vision of fodder is by no means the 
whole story. Breeding changes have 
been referred to: it should be added 
that breeding has been directed not 
merely to the production of meat, but 
to the production of lambs that will 
take the maximum advantage of the 
spring fodder, lambs, that is, that will 
fatten rapidly, attaining prime con- 
dition before the frame of the animal 
has become too large; that will carry 
a minimum amount of offal and show 
a minimum amount of waste when 
dressed; and that will, finally, if they 
escape the butcher, provide a market- 
able fleece. Complete i 
breeding with two purposes in view is 
always difficult, and it would seem 
that while New Zealand prime lamb 
will challenge comparison with the 
world’s the quality of New 
Zealand wool has suffered somewhat. 

A second feature that 
should the economic 


success tM 


best, 


general 
be stressed is 
organisation of the industry as a re 
sponse to economic rather than nar 


rowly geographic conditions. These 
economic conditions may be sum 


marised as high wages rates, high 
interest rates, high transport charges 
to a market 12,000 miles distant, and 
high land. High-priced 
land may seem strange in such a new 


prices of 


and distant country, and may, there 
New 


Zealand has never, as did the United 


fore, merit some explanation. 


States with their home-steading sys 
tem, provided settlers with free land. 
When organised colonisation com 
menced in New Zealand in 1840, of 
ficial circles had adopted more or less 
completely the views of Edward Gib- 
bon Wakefield, an essential element 
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of which was that land should be sold 
“at a sufficient price.’’ There was, 
too, the example of Australia, where 
free gifts of land had led to the ag 
gregation of enormous estates, held 
by common opinion to be a social 
evil. From the beginning, therefore, 
the New Zealand Government alien- 
ated land only by sale. Most of the 
desirable land has for long been in 
private hands, and twenty years of 
agricultural the 
recent war, due quite as much to a 
steady upward trend of world pri 
mary produce local 
geographic conditions, had the effect 
of forcing land prices at least up to 


prosperity before 


prices as to 


the utmost that the land was worth 
regarded as an instrument of produc- 
tion. (ondliffe, indeed, 
has argued very convincingly in his 
‘““New Zealand in the Making: A 


Survey of Social and Economic De 


Professor 


velopment,’ that during those years 
prices of land at any moment were 
higher than could be justified by the 
productivity of the land, and con 
tained a speculative clement due to 
anticipation of rise in 
The 


prices for 


continued 
primary produce prices. 
with its 


war 
unprecedented 
wool and meat, butter and cheese, 
increased real values of land, and in- 
creased land speculation still more, so 
that land prices rose extremely rap 
idly. After the war prices of primary 
produce, except for a short slump in 


1921-1922, fell less than those of 
most other commodities, and de- 
layed the deflation of land prices 


from the unhealthy levels reached at 
the end of the war. 

The New Zealand sheep farmer, 
then, has always been faced with 
three heavy 
interest 


cost elements (wage 
and transport 
charges), and over long periods has 


also had to contend with high land 


rates, rates, 
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prices. Feeding costs have been kept 
low, as indicated above, by favour 
ing climatic conditions, but conscious 
planning was still essential if total 


costs, including normal profits, were 


to be kept within the limits. set 
by the prices obtainable in an open 
market against world competition. 


The characteristic organisation was 
worked out in the days of the large 
runs, before refrigeration, and owed 
much to the experience of the Aus- 
tralian wool-kings. 
The permanent labour force consisted 


‘“squatters’’ or 


FiGure 10 
plains; shearing sheds and drafting yards in the foreground, 
the sheds 


of High Commissioner for New Zealand.) 


of a few specialist shepherds, well 
mounted, and with strong teams of 
highly trained dogs. At the present 
day, for example, a Canterbury hill 
country run of 40,000 acres, carrying 
8,000 or 9,000 sheep, would employ 
three permanent shepherds. Heavy 
demands for extra 
met by the employment of 
temporary, but still specialist, work 


men. At 


seasonal 


were 


shearing time, for ex- 
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Wide expanses of river terraces characterise the wide valleys between the hills 


labour 


= op op 
Jt 


ample, the shepherds were reinforced 
by a team of ‘‘ musterers’’ to assist in 
assembling the flock at the wool shed, 
The 


wool shed itself was designed for the 


where the shearing was done. 


rapid handling of large numbers of 
sheep, and the work was minutely or- 
ganised to promote efficiency and 
speed. Shearer, sweeper, classer, and 
presser were a few of the specialist 
employees to be found in every shed. 
Results may be judged from the fact 
that 100 sheep a day per shearer fora 
working day of rather less than ten 





Waihao Downs sheep run, where one of the Canterbury rivers debouches upon the 


\ustralian blue gums (eucaly ptus) beyond 
(Courtesy 


hours was accepted as a standard 
rate, over 200 per day was not an un- 
performance, 


and several 


instances of over 300 a day are on 


COMmMMon 
record. In England where no such 
organisation exists, 80 sheep per man 
per day is regarded as a high figure. 
volved on the large runs, the system 
remains practically unaltered where 
the large runs remain, but has been 
adapted by informal coéperation to 
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the needs of the smaller farmers with 
almost equal effectiveness. Shearing 
machines, driven at first by petrol 
engines, now almost universally by 
hydro-electric 
what the physical strain of the work, 
and enabled the sheep to be more 
closely shorn, but do not seem to 
have 


pt wer, eased some- 


added greatly to shearing 
speeds. 

The informal co6peration of the 
the end of achieving 


greater efficiency and lower costs in 


farmers to 


the major operations of shearing and 
dipping has not been followed to any 
significant extent by organised formal 
preparing the fat 
lambs for market—a 
strange anomaly in such a coépera- 
tively minded nation as the New 
Zealanders. 


coOperation in 


sheep and 


The freezing works are 
mainly a product of ordinary capital- 
ism, but in organisation resemble the 
and the dairy 
factories in having as their aim the 


farms coéperative 
minimising of labour requirements by 
specialisation of men and machinery. 
Unlike the dairy factories, however, 
which are among the largest to be 
found in the world, the freezing 
works have attained only moderate 
size. Growth of the industry has 
taken the form of increase in the num- 
ber of works rather than of constantly 
increasing size of the works already in 
existence, until the country now has a 
total of 34, with an aggregate capac- 
ity for daily killing of 3,220 cattle and 
128,000 sheep and for storage of 160,- 
OOO tons of meat. (Compare Ar- 
gentina with only 17 
[It would seem probable, therefore, 
that even if the internal organisation 


frigorifices. ) 


be perfectly appropriate to the size of 
the the 


economies of large scale operation are 


works, maximum possible 
not being achieved; but whether that 


is so or not the number of works is to 
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be related directly to the long drawn 
out shape of the country, to the 
existence of numerous harbours, and 
to the prevalence of relief conditions 
difficult enough to. hinder the de 
velopment of cheap and rapid land 
transport. It is at least arguable 
that any loss of works’ economies has 
been offset by the minimising of land 
transport charges and the avoiding 
of the loss of condition always suf 
fered by animals that are subjected 
to long inland transport. It 
tain, too, that the establishment of 
freezing works at various points along 
the coast and in touch with the rail 
ways has been a not 


is CF 


unimportant 
factor in preserving the activity of 
the smaller and the 
country from excessive centralisation 


ports saving 
of its shipping in the larger ports. 
Such minor ports that might be men- 
tioned are, in the North Island, 
Wanganui, Napier, Gisborne, New 
Plymouth, and Whangarei; and, in 
the South Island, Picton, Timaru, 
Oamaru, and Bluff, all of which have 
a considerable direct export of frozen 
lamb and mutton. 


THE FUTURE 


The slaughter of about ten million 
sheep and lambs a year involves a 
very heavy drain on the flocks; yet 
they increase in numbers—a testi- 
mony to their fecundity and healthi- 
ness, in turn, to some degree at any 
rate, reflecting the suitability of the 


environment. ‘Table 8 shows the 
numbers in selected years. An in- 
TABLE 8 
SHEEP POPULATION OF NEW ZEALAND IN SELECTED YEAR 
Year Year 
1900 19,348,506 1924 23,775,776 
1913 24,191,810 1925 24,545,955 
1919 25,828,554 1926 24,904,993 
1920 23,919,970 1927 25,649,016 
1921 23,285,031 1928 27,133,810 
192? 22,222,259 1929 29,051,382 
1923 23,081,439 1930 30,841,287 
* New Zealand Official Year Book, 1930. 


SHEEP REARING IN NEW ZEALAND 


crease during the war years, due to 
soaring prices for wool involving some 
killing, a decrease ac- 
centuated by the difficulty of finding 
shipping space, was followed by a 
rapid decline, till 1922 showed the 


decrease in 


smallest number of sheep of any year 
1907. And 
being paralleled elsewhere. 
lia, United States, Argentina, South 
\frica, New Zealand, British 
Spain, and Uruguay, the great cater- 
for the market in sheep 
products, had in round numbers in 
1913, 310 million sheep, but in 1922 
only 260 million. Human popula- 
tion in the meantime had increased. 
Accordingly, despite the accumula- 
tion in Australia, South Africa, and 
New Zealand of 
stocks, the slump in 1921 


decline was 
Austra- 


since this 


Isles, 


ers world 


wool 
1922 was 


war-time 


relatively short lived for wool and 
meat, and stimulated by a continuing 
high level of prices the sheep-rearing 


countries set themselves to make 
good the world deficit. This had 
been practically accomplished by 


1926, by which year the flocks of 
the above-mentioned countries had 
mounted to about 320 millions. 
1928 they were not far short of 
millions. 


By 
330 
doubt 
that regarded in the light of post-war 
general price levels, the gap had been 
already overfilled by 1928, and prices 
had begun to 


There can be litth 


decline somewhat 
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seriously before the present world de- 
pression commenced. In New Zea- 
land the numbers 
largely carried out by improvement 
in technique, the widespread adop- 


increase in was 


tion of top-dressing of pastures with 
artificial with 


closer attention to rotational grazing. 


fertilisers, combined 
On permanent pasture top-dressing 
increases the amount of growth; on 
temporary pasture it not only in- 
creases the amount of growth every 
year but also lengthens the produc- 
tive life of the pasture. 
ing, 


‘Top-dress- 
therefore, means an increase in 
yield per unit of labour involved, 
and, other things being equal, enables 
the industry to withstand successfully 
shrinkage. But 
prices are now below pre-war level, 


some price wool 
mutton and lamb prices have also 
fallen, though not so much, and total 
income from the flocks is at present 
quite inadequate. It would seem 
that when the world has emerged 
from the present depression, the price 
position is likely to be more favour- 
able to the dairying than to the 
sheep-rearing industry. It is con- 
sequently to be expected that the 
next few years will witness no ap- 
preciable growth in the Dominion’'s 
flocks (there may even be some reces- 
sion), any increased carrying capacity 
that may be achieved being utilised 
rather to increase the dairying herds. 











THE SIGNIFICANCE OF DRAIN TILE IN INDIANA 
W. LeRoy Perkins 


OR more than three-quarters 


of a century the manufacture 


of drain tile has been a sub 
stantial industry in Indiana. From 
the total of 143 factories in 1904, the 
to 24 at the 


‘Taking into account, 
s 


number has decreased 
present time. 
however, the monetary depre lation 
since 1904, the total value of drain 
tile production today has decreased. 
Business conditions of the past year, 
which were far from normal, might 
easily account for this difference, and 
should not be considered as indicative 
of the trend in any line of commercial 
activity. 
ing in 1904, thirteen are still in exist 


Of the tile factories operat 


ence, eleven of these having increased 


their output. Several new plants 
have operated during the intervening 
years, but most of them have suc 


cumbed to the exigencies of strong 
competition or the stress of business 
that the 
surviving plants have had_ sufficient 


depression. It is evident 
advantage over those that failed, to 
the 
business of the numerous plants of 
1904. 

The National Drain Tile Company, 


enable them to absorb much of 


of Terre Haute, is by far the strongest 
plant in Indiana today. Its strength 
is traceable to all the advantages 
enumerated under the following sub 
heading in this article, with the ex 
ception of the last-named item — it 
manufactures no side-line. 

Of a total annual production of 
$1,000,000 


Indiana 


approximately worth of 
sixty 


seven per cent is sold within the state. 


drain tile in today, 


Of the thirty-three per cent sold out 
side the state, four-fifths is manufac 


tured by the National Drain ‘Til 
Company, going largely to Illinois 
markets. Other out-of-state mar 


found in Michigan, Ohio, 
Pennsylvania, Kentucky, Tennessee, 
North Carolina, Florida, Oklahoma, 
and Most of the 
the state, 
large proportion of the transporta 


kets are 


Arkansas. trans 


portation within and a 
tion to nearby states, is accomplished 
by the use of motor trucks. ‘There ts 


apparently very little competition 
from firms outside the state for the 
sale of drain tile in Indiana, and the 
lucrative 
which is enjoyed by Indiana manu 
the advan 


business in other states 
facturers, indicates that 
tage of an early start, of suitable raw 
materials, and other advantages in 
production has enabled local plants 
to establish themselves in distant 
markets. 


The general business depression, 


which has affected the farmers for 
several years, is seriously hand 
capping the sale of drain tile. Ob 


viously, the drain tile manufacturers 
are among the first to feel the effect of 
a curtailment of the buying power of 
the agriculturalists, and the demand 
for drain tile will be slight until farm 
products are more readily disposed of 
has more money to 


and the farmer 


invest in improvements.  Investiga 
tors have recently produced evidence 
that the land of In 
diana is underlain tile 


that are too far apart to give efficient 


much of farm 


with drains 


service, especially in times of drought 
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DRAIN TILE PLANTS AND THE 
NATURAL REGIONS OF INDIANA 





KIGURE 1 The southern hills and rolling 
lands of Indiana have not required a great deal of 
drainage but large areas of the central drift plain 
and the northern lake and moraine region because 
of widespread “‘tight’’ clay subsoils, and unde 
veloped drainage due to glacial deposit, cannot be 
successfully farmed without adequate under 
drainage 


when the porosity of the soil deter 
mines the capillary rise of water to the 
thirsty plants. Realization of the 
value of closer drains will prompt the 
farmer, when prosperity returns, to 
make further investments in drain 
tile, which, in turn, will stimulate the 
manufacture of that commodity in 
Indiana. 


KCONOMIC FACTORS INVOLVED IN 
MIANUFACTURING 


The geographic significance of the 
manufacture of drain tile in Indiana 
may be developed coérdinately with 
the consideration of the economic 
aspects of the industry. ‘The exten 
sive manufacturing of a commodity 
In any region presupposes one or 
more of the following advantages: (1) 
the availability of adequate, and 
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usually vigorous, markets; (2) easy 
access to raw materials; (3) suitable 
transportation facilities; (4) proper 
business connections with regard to 
management, finance, and sales agen 
cies; (5) possibility of securing the 
necessary laborers; and (6) in some 
cases, the development of one or 
more side-lines. Furthermore, the 
continuance of the production of a 
commodity in a region is dependent 
upon the survival of favorable condi 
tions in as many of the above-named 
factors as will enable the locality to 
meet outside competition. The 
same principle applies to individual 
competing plants within the region. 
With these thoughts in mind, each 
factor will be considered as it refers 
to the manufacture of drain tile in 
Indiana, and natural environmental 
relationships will be assigned as the 
development proceeds. 


NEED FOR DRAINAGE IN INDIANA 


Recognition of the need for drain 
age of Indiana land dates back much 
further than the beginning of tile- 
making in the state. ‘The wetness of 
the prairies near the Kankakee River 
was noted by Howard Stansbury in 
his report made in 1837. David 
Dale Owen, at about the same time, 
mentioned the presence of tenacious 
stiff blue clay under the sand of the 
dune region, stating that it occurs 
for some miles back into the country 
and probably accounts for the reten 
tion of so much water in the Kanka 
kee country. 

The first evidence of any discussion 
of the need for and the value of land 
drainage ts credited to Horace Gree 
ley in an address before the Indiana 
State Agricultural Society at Lafay 
ette in 1853. He said, ‘Many are 
accustomed to say, ‘this land needs 
no draining,’ meaning that it ts not 
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habitually too wet. But draining 
proves as useful, if not as impera- 
tively necessary, on dry soils as on 
wet. Ondry lands it is required that 
the subsoil, once broken up and pul- 
verized, shall not, by the settling of 
moisture therein during the wet sea- 
son, be hardened and rendered im- 
pervious again; these lands need to 
be rendered porous and_ penetrable 
by roots to a greater depth because of 
their dryness; they need to be shielded 
from the pernicious effects of con- 
stant evaporation in cooling the soil 
and thus retarding the growth of 
plants. ‘There is very much land not 
worth tilling, but there is none that 
will justify tillage which would not 
reward draining.’ Drain tile 
little known at that time as the proc- 
ess of manufacturing it had not been 
perfected. 


Was 


recommended 
ditches partly filled with loose stones. 

Dr. N. Tompkins, in an 
found in the Transactions of the Indi- 
ana State Agricultural Society pub- 
lished in 1853, wrote, ‘‘ Experience 
has also demonstrated that the driest 
of lands, even pretty steep hillsides, 
are greatly improved by judicious 
ditching. Of the various modes of 
under-draining now practiced, I think 
the best and cheapest for us would 
be the brush drain. Brick tiles are 
too expensive.” 

Apparently land drainage was a 
very important topic for discussion in 
1853 for two other men, a Mr. Dick 
of Knox County, and a Mr. Ryland 
T. Brown, were urging that greater 
attention be the matter. 
The former said, ‘The draining and 
ditching of land is very little under- 
stood and less practiced amongst us 
at present, although if not now it 
must soon become an important item 


Greeley 


essay 


given to 


for consideration in this country.”’ 


Mr. 


grown wrote, “The larger pro- 
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PERCENTAGE OF UNDRAINED LAND 
BEFORE IMPROVEMENT BEGAN 





FIGURE 2.—The wide insufficient 
drainage originally extended generally over cen- 
tral and northern Indiana, the most fertile crop 
lands of the state, 


areas ol 


portion of the wet lands of Indiana 
are summit lands. When obstacles 
(such as fallen timbers, accumulated 
, are removed, if the soil 
yet remains too wet for profitable 


leaves, etc: 


cropping, then recourse must be had 
to underground drainage by means of 
covered ditches.”’ 


INTRODUCTION OF TILE DRAINAGE 


Although drain tile had been in use 
in New York and other eastern states 
prior to 1850, it was during that year 
that a flatboat cargo of tile was made 
in West Virginia, brought to Cin- 
cinnati, transferred to a canal boat 
and taken to Connersville, Indiana, 
to be used on a farm four miles east 
of the city, where they are still in 
service. Two years later a farm in 
Franklin County was underlain with 
tile made on a handpower machine, 
which is the evidence of tile 
manufacture in Indiana. 


first 
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The first picture of a tile machine 
appeared in the Indiana Agricultural 
and Geological Report for 1869, and 
in the same issue Isaac Kinley wrote, 
“The fact that the underdrain and 
the subsoil plow will greatly increase 
the yield has been proclaimed from 
the house-tops, and yet, with all our 
greed for gain, not one acre in a 
thousand has a tile under it.” 

Obviously the acceptance by the 
farmers of Indiana of the value of 
drain tile was a rather slow develop- 
ment. Delos Wood, in 1872, in his 


‘‘Premium Essay on Underdraining,”’ 
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It is probable that the demand for 
drain tile and the erecting of tile 
factories in Indiana were parallel de- 
velopments. The rich farming re- 
gion of the Central Drift Plain (Fig. 
1), and the presence of suitable clays 
and shales and fuels, gave rise to busi- 
ness opportunities which were readily 
recognized and exploited. In the 
latter part of the 19th and early part 
of the 20th centuries drain tile manu- 
facturing was at its height. In 1904 
the 143 tile factories in the state had 
outputs varying in value from $350 
to over $100,000. 





FiGuRE 3.—The Terre Haute Vitrified Brick Company, whose property adjoins that of the 


National Drain Tile Company. 


said, ‘‘The owners of heavy clay 
land, as well as much of the ordinary 
dry lands, have gone on year after 
year, plowing in the mud, cultivating 
the clods, and harvesting upon the 
hard burned soil without ever making 
an effort to find the remedy. Indeed, 
the majority of them will even yet 
laugh you to scorn for suggesting that 
well-laid tile drains, four feet below 
the surface, will remove all these dif- 
ficulties. Yet it is nevertheless an 
incontrovertible fact, being shown 
by experiments all around us, if we 
will but open our eyes.” 





THE MARKET 

The success of the tile manufac- 
turing industry rests, in considerable 
measure, upon the need for tile in 
Indiana. ‘This need is an outgrowth 
of conditions of drainage imposed by 
the surface features and _ soils in 
various sections of the state. 

Figure 1 shows Indiana to be 
roughly divided into three regions: 
(1) The Northern Lake and Moraine 
Region, with glacial topography and 
soils suitable for the production of 
good crops when properly drained; 
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(2) The area of level and gently roll- 
ing lands with excellent glacial soils, 
comprising the rich farming section 
of the Central Drift Plain; and (3) 
The poorer, rough lands of the south 
included in the Southern Hills and 
Rolling Lands. As indicated in the 
figure, Regions 1 and 2 were gla- 
ciated by the Illinoian and Wisconsin 
invasions, while the northern part of 
Region 3 is covered by only a thin 
layer of Illinoian drift, the south- 
central part being devoid of drift. 
The ruggedness of surface and scar 
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agricultural production, was in need 
What a splendid market 
for drain tile when once the value of 
tile drainage was sensed! 

As the Central Drift Plain extends 
westward across Illinois, that region 
afforded a further market for Indiana 
drain tile. Removal of the National 
Drain Tile Company from Summit 
ville in the east-central part of 
Indiana (where it had begun opera 
tions in 1885), to Montezuma in the 
west-central part of the state in 1898, 
to Hillsdale, nearby, in 1900, and to 


of drainage. 





FIGURE 4 
abandoned shale pit which is being filled with broken tile and other refuse from the plant 


The National Drain Tile Company 


city of fertile soil in southern Indiana 
sorely limits the agricultural possibil 
ities of that part of the state. 

The potential possibilities of cen 
tral Indiana as a market for drain tile 
introduced is 
The black 


areas shown in the figure represent 


before drainage was 


indicated in kigure 2. 
counties in which over eighty per 
cent the 
We could safely say that more than 
fifty per cent of the Central Drift 
Plain the land which 
eventually to become the richest in 


of land needed drainage. 


land, was 


Terre Haute, Indiana. In the foreground 


‘Terre Haute in 1902, is evidence of a 
westward shifting of the market as 
well as of more favorable manufac 


turing and shipping conditions. 


RAW MATERIALS AND THE 


PURING PROCESS 


MANU FA‘ 


In the manufacture of drain tile, as 
indicated hereinbefore, the necessary 
raw materials include clay or shale to 
furnish the base, and a suitable fuel 
higure | 
the 
while 


for the burning process. 
‘s available in 


Indiana, 


shows that clay 


glacial deposits of 
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The Shale Pit The thin layer of 


FIGURE 5 
glacial clay covering the shale may be seen at the 
upper left, the upper part of the shale being 


clearly marked. The shale makes excellent tile 


shale is used where it 1s sufficiently 
near the surface to be accessible. 
Shales of the Pennsylvanian and 
Mississippian periods occur at = or 
near the surface in the southwestern 
third of the state. Whether clay or 
shale is used, the composition ts not 
only satisfactory for drain tile mak 
ing but also permits the manufacture 
of other ceramic products such as wall 
tile, floor tile, and sewer pipe, and of 
common, front, glazed, mat, rug, 
pressed, vitrified, ornamental, and 
fire brick. Figure 3 is a pieture of a 
vitrified brick plant whose property 
adjoins that of the National Drain 
Tile Company. 

To meet its vitrification require 
ments the Terre Haute Vitrified 
Brick Company uses a_ shale of 
high silica content which occurs forty 
feet beneath the surtace. 
other manufacturers of shale prod 
immediate vicinity. 
W. N. Logan in a recent report on 


ucts in the 


Indiana 
says, “the quantity and quality of 


the ceramic materials of 


the raw materials and the abundance 


of low cost fuels in Indiana justify 
a much larger production of ceramic 
wares.” 

Indiana coal has figured exten 
sively in the manufacture of drain 
tile in the past, but at present, only 





There are 
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seven of, the twenty-four plants are 
West Virginia and 
Kentucky coals are preferred. It is 
interesting to note, however, that 
the most 


using local coal. 


successful manufacturer 
of drain tile in Indiana depends 
entirely upon Indiana coal for fuel, 
and attributes a large share of its 
success to the nearness of suitable 
and cheap fuel. 

The process of bringing together 
the raw materials and forming them 
into drain tile is comparatively sim- 
ple. Owing to its long period of 
development and outstanding suc- 
cess, the National Drain Tile Com- 
pany, of Terre Haute, is selected as 
typical of the Indiana plants (Fig. 4), 
and its operation will) be briefly 
described, 

An unlimited supply of high qual- 
ity shale, which, after the thin cover- 
ing of glacial clays has been removed, 
can be scooped up by a power shovel 





Figure 6 \ battery of round, down-draft 
kilns, in which the drain tile are burned 


and dumped into the mule-drawn 
cars for transportation to the plant 
(hig. 5), affords the National Drain 
Tile Company its first opportunity 
to operate on an efficient basis. 
Within the plant the shale is crushed 
and the finely-powdered product is 


thoroughly mixed with water to 
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the desired consistency before it is 


forced through the tile machine. — It 
emerges from the tile machine in the 
form of tiles which are cut to the 
proper length by wires. The tiles 


are then transferred to the drying 
shed where they are kept from three 
days to a week, depending upon the 


thickness of the tiles (large tiles 
being thick-walled), until enough 


consolidation, through the evapora 
tion of water, has taken place to make 
them strong enough to stand stack 


ing in the kiln. They are then 
placed in round, down-draft kilns 
(hig. 6), the openings of the kilns 


are sealed with hollow building tile 
and cement, and fires are started in 
the kiln. 


Heat passes upward within the kiln 


eight fire-boxes of each 
to the dome and ts then drawn down 
by suction through the perforated 
floor, thus allowing even distribution 
of heat through the stacked tiles. \ 
temperature of 1,250 to 1,500 degrees 
Fk. is reached and maintained in the 
kiln 
if the shale 4 
high), for a period of four to six days 


the greater heat being required 
sihea content of the 
(onstant testing during the burning 


process enabli the operator ol the 
kilns to check up on the composition 
of the shale and the progress of the 
burning operation. At no other point 
in the manufacturing process is so 


much skill required as at this june 


ture ( nles the temperature is care 
fully watched the outside of the 
tiles may become glazed too carly, 


water and carbon within 
the tile 


scaliny the 


the walls of and making a 


brittle or crumbly and non-market 
able product. When the burning 
is completed t hie hires are allowed tO 


die and the kiln 1 permitted to cool 


slowly lor jour to six day before the 


doors are opened and the product 


isready to be removed ‘The finished 
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to await 
shipment, or may be loaded directly 
on trucks or 


tiles may then be stacked 


cars for immediate 


delivery. 


LAND NEEDING DRAINAGE 
IN 1920 


| 
| 


amount of land still 
been 





1920 the 
drainage has 
trict 


Host mee 


hiGure 7 13 


needing 


yreatly reduced 


(,reat drainaye d had been organized wher 
drainage Vil ded to pro ide the 1 Mayor 
which the econdar' tile 
Most of the land 


culture 


open drainage into 
tems poured their water 


had been reclaimed for crop ayt 


hac 


as the availa 


Drain tile companies have 
little difficulty in 


bility of 


sO far 
( lay Ql 


but 


hale deposits Was 


concerned, many of them 


Were 
located where the fuel requirement 


The National 
Drain Tile Company, using a fourth 


presented a problem 


vein coal from the immediate vicinity, 
has enjoyed a fortunate location in 
this respect 


IRANSPORTATION 


The item of tran portation has to 


fuel, and 
Where the 


marketing ts local, the tran portation 


do with the raw materials, 


the finished product 


of coal to the plant, and the short 





i 
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hauls of the product (which is largely 
accomplished by the use of motor 
trucks at present) enables the smaller 
plants to compete with the larger 


VALUE OF CROPS PER A 
OF TOTAL FAR 








higure & The lands originally requiring 
drainage became in many cases the most produc 
tive, their black heavy soils being rich in plant 
foods, and growing heavy crops of corn and other 


crop 


plants where coal is more favorably 
located but where transportation of 
the tiles is by rail. The high cost of 
manufacture in the small plant, due 
to the cost of the coal, limits its 
yrowth, and has undoubtedly forced 
many such plants out of business. 
\Ithough the railroads require ship 
pers to observe certain procedures in 
packing tile in cars, in order to insure 
minimum breakage in transit, the 
high freight rates on tile today have 
led several of the largess plants to co 
operate in negotiating for substantial 
reductions. ‘The larger plants, which 
depend on shipments outside the state 
for a considerable portion of their 
attected 


business, are particularly 


by hivh shipping rates 
pps 
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MANAGEMENT, FINANCE, AND 
SALES AGENCIES 


Proper management, adequate fi 
nancing, and effective sales agencies 
are determining factors in the success 
of any business enterprise. ‘Those 
tile companies which have survived 
strong competition and economic 
stress have possessed the necessary 
qualities in their leaders to withstand 
the shocks of fickle marketing con 


ditions. 


THE LABOR SITUATION 


Of the seventy-five laborers em- 
ployed by the National Drain Tile 
Company when it is running to capac 
ity, very few would come within the 
category of skilled workmen. In the 
shale pit the operator of the power 
shovel must have a natural mechan- 
ical bent and some preliminary train- 
ing before he can be efficient. The 
other men working in the pit and 
transferring the raw shale to the mill, 
however, are common — laborers. 
Within the plant, little preliminary 
training is required for the operation 
of any of the machinery, a few min 
utes’ instruction, in most cases, com 
bined with some natural agility on the 
part of the laborer, being sufficient 
to enable the man to accomplish 
the work for which he was engaged 
and to accomplish it in an efficient 
manner so that the steady flow 
from the raw material to the finished 
product may not be halted at any 
point in the manufacturing process. 
Such laborers are easily obtainable in 
the immediate vicinity of the plant, 
under ordinary conditions, but the 
most skilled of all the men in the tile 
plant, excepting the superintendent, 
the one who supervises the burning of 
the tile, 
training, in the form of an apprentice 


must have undergone a 
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ship, which greatly differentiates him 
from the other men in the plant, and 
makes a vacancy in his position hard 
to fill. Second in importance to the 
burner is the foreman of the drying 
room, who must carefully control the 
drying process so that the tile will be 
ready for the kilns when needed. In 
case of a vacancy in such important 
positions, laborers who have been in 
close touch with the work for some 
time are advanced and carefully 
watched and instructed by the super- 
intendent of the plant until they have 
sufficiently mastered the technique 
to enable them to handle the work 
satisfactorily. 


DEVELOPMENT OF SIDE-LINES 


Many plants have clay or shale 
products other than drain tile, as side- 
lines. This helps to keep the plant 
running during slack seasons, enables 
the manufacturer to establish more 
far-reaching business contacts, and 
provides against the possibility of 
absolute failure in case of a shifting 
of demand for drain tile. In short, 
diversification assures a steadier, and 
perhaps more permanent, income. 


MODERN VALUES ATTACHED TO 
LAND DRAINAGE 


Elliott in 
‘Practical Farm Drainage,’ drainage 
of land accomplishes many desirable 


ends. 


According to CC. G. 


It promotes aeration of the 
soil, allows the soil to be used by 
plants to greater depths, improves 
the texture of the soil, increases soil 
temperature, promotes the activity 
of nitrobacteria, allows for earlier 
seeding of the land, permits crops to 
begin a healthy growth at once, pre- 
vents loss of fertilizers by surface 
washing, makes crops better able to 
withstand drought, prevents loss of 
crops from heavy rains, lessens frost 
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\VALUE OF LIVESTOCK AND LIVESTOCK PROD- 
'UCTS PER ACRE OF TOTAL FARM LANOUSI9 









FROM 
BH SCHOCKEL 





sina ciel ania 
FiGuRE 9.—The crop régime of the Middle 
West is closely interwoven with the livestock 
industry. On the heavier lands where pastures 
thrive best, the cattle industry is best developed; 
hogs are more closely associated with thecorncrop. 


damage, encourages a more vigorous 
growth of crops, increases the profits 
from the land, makes roads and walks 
better, improves the sanitary condi- 
tions of the farm, increases the at- 
tractiveness of farm premises, and de- 
creases disease among farm animals. 

It is probable that the average 
Indiana farmer, like the average farm- 
er elsewhere, thought only of drain- 
age as providing more land for culti- 
vation and better from the 
drained land. kurthermore, he real- 
ized that the use of tile drainage 
would allow freer cultivation of his 
fields and would not be unsightly. 
Until his experience gave him a land- 


crops 


drainage consciousness, however, the 
farmer did not desire drain tile, and 
the drain tile factory did not come 
into being. That the demand and 
the supply developed concurrently is 
At any rate, when 
we note the amount of land to be 


a safe conjecture. 


— 
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drained originally, as shown in Figure 
2 and the amount of land still to be 
drained in 1920 (Fig. 7), we realize 
that much has been accomplished in 
the realm of land drainage in Indiana. 
(Attention must be called, however, 
to thefact that the statistics for Fig- 
ure 7 included open drains as well as 
tile drains.) By 1920, most of the 
land in the Central Drift Plain had 
been drained, only a few counties 
having as much as ten per cent need- 
ing drainage. 


DRAINAGE AND AGRICULTURAL 
PRODUCTION 


The effect of drainage upon agri- 
cultural production cannot be over- 
looked, although it does not have a 
direct bearing upon the subject under 
consideration. Figures 8 and 9 serve 
to emphasize the importance of the 
Central Drift Plain as a producer of 
foods. The comparative centraliza- 
tion of high production per acre in 
this area clearly points to more fertile 
soils, it is true, but only through 
sensible drainage could those soils be 
made to yield the splendid returns 
which are indicated. 
again to Figures 2 and 7 enables one 
to correlate drainage and yield. 


Reference 


(CONCLUSIONS 


Land-drainage consciousness has 
gradually developed in Indiana dur- 


ing the past three-quarters of a cen- 
tury, giving rise to the concurrent 
development of drain tile manufac- 
turing. The fertile, but originally 
wet, lands of the Central Drift Plain 
have afforded the greatest market for 
drain tile and the most prosperous 
tile factories have located in or very 
near that region, being especially 
helped by the presence of suitable 
clays and shales and fuels. Wet 
lands in Illinois have also furnished a 
market for Indiana drain tile. In 
time, those drain tile plants which 
were most advantageously located 
and had the most favorable business 
connections, survived, absorbing the 
business of their competitors and re- 
ducing the total number of plants in 
operation. This process paralleled 
a recent declining demand for drain 
tile. ‘Today, one plant stands far in 
the lead of the others. The total 
annual production in the state today 
is less than it was a few years ago, but 
the prospects are that it will be 
greatly stimulated when prosperity 
returns to the farmers. 

(Under normal business conditions, 
the extensive development of drain 
tile manufacturing in Indiana is illus- 
trative of an adjustment to the 
natural environment which serves 
as an aid to human progress, and 
therefore merits the attention of the 
geographer. 








ECONOMIC GEOGRAPHY OF ROUMANIA 
Joseph S. Roucek 


OUMANIA is an economic 
paradox, a fact which strikes 
the traveler the moment he 

crosses the boundary of the country 
even for the first time. A famous 


Roumanian statesman, Jake l[on- 
escu, described his country well, 
when he said that Roumania ‘‘is a 


poor land, though rich with natural 
wealth.’’ Picturesque scenery and 
quaint customs combine to make the 
country interesting. The wheat and 
corn fields of the plains remind the 
tourist of Kansas and Iowa. The 
costumes of the workers of the fields 
are a continual joy to eyes made 
weary with the ready-made clothing 
of the western world. 

In contrast with idyllic scenes 
we come suddenly upon the busy 
and smutty oil-field, where American 
tractors and machinery are run by 
experts of various nations, not in- 
frequently Americans. From the 
mountains, the beautiful Carpathian 
Mountains, which might literally be 
called the backbone of the country, 
comes Roumania’s wealth of timber. 
On the Danube River, which forms 
the southern boundary of the coun- 
try for three hundred miles, such 
busy centers as Braila and Galati, 
constitute active lumber and grain 
shipping ports during the months 
when the Danube is free of ice. And 
on the Black Sea is located Constan- 
tia, the modern year-round port with 
its docks where may be seen ships 
flying the flags of all maritime na- 
tions of the world. 

In spite of the fact that Roumania 
is extremely rich in natural resources, 


the country is economically almost 
unknown to the general public. The 
resources have as yet been very 
slightly developed compared to their 
potentialities. Education, favorable 
legislation, and foreign capital will 
some day develop Roumania to her 
fullest economic capacity. Adequate 
transportation and rapid communica- 
tion facilities are important problems 
confronting the Roumanian people. 

Roumania is a country of the fu- 
ture. Until a very recent period, 
the people of Roumania could pay 
but little attention to the natural 
wealth of their country. All their 
energies were consumed in the hot 
fires of political strife. Whatever 
was produced in the period of clamor 
and frustration, was immediately 
absorbed by the unlimited demands 
of the foreign domination for taxes 
and tribute. Effective stabilization 
of the political life will be followed by 
economic expansion, the intensity of 
which will no doubt surprise many a 
casual observer. 

The present period of the 
nomic life of Roumania is a period of 
transition. The post-war political 
readjustments needed duplication in 
the economic life. This process has 
not by any means been completed. 
The economic and financial difficul- 
ties confronting this Kingdom are 
now due in part to this process, as 
well as to the internal and foreign 
situation. Primarily, however, the 
universal slump in trade must be 
considered. 


Cut)- 


Roumania began her existence as 
a predominantly agricultural country. 
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Even now Roumania is a leading Before the war, Old Roumania 
agricultural nation in Europe. The ranked sixth among the wheat-ex- 
porting countries of the world. In 


principal occupations of the people, 
1923-1927 period the country 


as well as the greater portion of the the 
products of this country, are agri- ranked seventh in the world produc- 
cultural. For two thousand years tion of wheat (after the United 
the peasant of Roumania tilled the States, Russia, Canada, British In- 


soil—though not always his own soil. dies, Argentina, and Australia).' In 


The psychology of the Roumanian 1926, 41 per cent of the tota' exports 
ps) s. 
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FIGURE 1. 
ries. 


national solidarity, 
(From Roumania, April, 1929. 


people explains much of his political 
activity: it is based principally on his 
attachment to the soil. The tradi- 
tions of the farmer have never pro- 
duced a very effective Roumanian 
business man or trader; so this side 
of economic life is left, perhaps un- 
fortunately, largely to the foreigner. 





Modern Roumania is an unusually compact state with extraordinarily regular bounda- 
Her mountains and her plains, her forests and her grasslands, her minerals and her crops, 
these are advantageously supplementary in her industries and should bring her prosperity, peace, 
if her statesmen can measure up to their opportunities and their responsibilities. 


all 


and 


were agricultural products, and of the 
total population, about 80 per cent 
are farmers. 
The soil and the climate help to 
make a considerable variety of forms 
‘X1IV™ Congrés International d’Agriculture, 
Bucarest, 7, 8 et 10 juin, 1929, La Roumanie Agri 


cole, p. 431. U. S. Department of Commerce, 
Commerce Yearbook 1930, Vol. Il, p. 623 
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of production. In the great plains 
the soil is exceptionally productive, 
capable of yielding large crops year 
after year without manuring. In 
the hill region on both sides of the 
Carpathians, on the other hand, the 
soils are usually poor and call for 
much hard labor. The great ex- 
tremes in temperature and rainfall 
are not altogether favorable to agri- 
cultural production. Sometimes ex- 
cessive rainfalls are followed by long 








FIGURE 2. 


periods of drought. The least fav- 
ored part of the Roumanian plain 
from the view of rainfall is, however, 
the best place for cereal cultivation. 
There we meet with the famous 
“black earth,’ which produces a 
fine quality of cereal products. 

The new provinces of Roumania, 
Transylvania and Bukovina, carry 
on intensive agriculture and cattle- 
breeding; and Bessarabia, besides 
having a definitely agricultural char- 
acter, has an extensive and well- 


= : Se gc 
Roumania began as a predominantly agricultural country. 
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developed _ fruit-growing 
Notwithstanding these 


industry. 
additions, 
Roumania’s agriculture still lingers in 
the almost exclusively cereal stage, 
cereal crops covering about 86 per 
cent of the arable land. 


are the most 
cultivated in 
form important 
The districts con- 
are Old Roumania 


and wheat 
important cereals 
Roumania. Both 
articles of export. 
tributing most 


Maize 


and Transylvania, with Bessarabia, 





She is one of the world’s 
greatest grain-growing lands, but farming methods are still rather primitive and inefficient over large 
areas, (Courtesy of Mr. I. Rosenthal, Roumanian Legation. ) 


holding third place. The amount 
produced per acre varies a great deal. 
The average for all Roumania is 
about twelve and a half bushels of 
wheat per acre. (Generally speaking, 
the area under wheat has dimin- 
ished, while maize, oats, and barley 
are more extensively grown. Maize 
is the staple food of the peasant and 
furnishes also an excellent fodder for 
his cattle. The land reform effected 
an increase in the cultivation of in- 
dustrial and and of 


Crops grasses 


ECONOMI( 


other which are profitably 
grown on a small scale and are better 
adapted to a rural economy based 
largely on the keeping of animals. 
The exports resumed in 1920 differ 
considerably in quantity and in kind 
from the pre-war exports. In gen- 


crops, 


eral, Roumania has held her position 


By 


NASER 
ee 





Simple and primitive methods still 
much of Roumania’s agriculture. 


FIGURE 3. 
characterize 
Labor is too cheap, capital for investment in 


modern agricultural machinery is too scarce, 
taxes are too high, and the cultural status of much 
of the population is too low for rapid transition 
from old to new methods; but certainly a new day 
is dawning and Roumania will ultimately assume 
a higher standard of living and a higher place 
among the nations of the world. (Courtesy of 
Mr. I. Rosenthal, Roumanian Legation.) 


among the producing countries in re- 
spect to maize, oats, and barley, but 
gave up her place in the case of 
wheat, dropping from the fifth to the 
tenth in the wheat table, and main- 
taining her second place in the ex- 
port of barley, the fourth place in the 
export of oats, and the third place in 
maize exports.” 

The new provinces gave impor- 
tance to the products of vineyards 
located in the valley of Mures, Tran- 
sylvania, in the north of Moldavia, 
in Bessarabia, on the Olt, and in 
northwestern Banat. Roumania fol- 
lows France, Italy, and Spain in 
leading European production from 
vineyards. ‘Theindustry lacks stand- 
ardized types and the exports are not 
so large as they could be. 


> Commerce Year Book 1930, Vol. Il, pp. 623 
630; La Roumante Agricole, pp. 431-432. 
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A somewhat similar situation ex- 
ists in the fruit-growing industry. 
Thanks to Bessarabia the country 
has a surplus of all varieties of fruits, 
out of which only nuts have found a 
market in Germany. Industrial uti- 
lization of the fruit is now being de- 
veloped, though the city population 
is accustomed to consume California 
canned fruits. Plums, cherries, and 
walnuts are particularly excellent. 
Shelled and unshelled walnuts, prunes, 
and dried cherries are exported. The 
chief fruit is the plum. 

Livestock is an essential part of 
the farm economy. The war losses 
had a serious effect on the number of 
the animals. The post-war increase 
has been very slow, due partly to 
the increasing popularity of motor- 
vehicles. The export of livestock 
represented in 1926 over 12 per cent 
of the total exports. The Govern- 
ment is making serious efforts to in- 





Indian has become one of 


FIGURE 4. 
Roumania’s most important subsistence and com- 


corn 


mercial crops. Heavy yields are produced on the 
level plains. (Courtesy of Mr. I. Rosenthal, 
Roumanian Legation.) 


crease the foreign markets’ possibili- 
ties, especially in Austria and Italy. 

The sea, the Danube, rivers and 
numerous lakes and ponds are of 
great importance to Roumania, not 
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FiGuRE 5.—This country road between Rasnov and Bran illustrates the character of the transporta- 
tion facilities over large sections of Roumania. 


a 


As the ravages of war are reduced, and the country 
regains financial stability, almost the first great improvement in Roumania’s industrial and commercial 


situation must be better means of travel and transport. 
Legation. 


Courtesy of Mr. I. Rosenthal, Roumanian 
only because of their value to the tion. Only 
transportation system, but also for 
their abundance of fish, which pro- 
vides a source of food to the popula- 


primitive methods of 
fishing are used and the income ac- 
cruing to the State does not corre- 
spond to the abundance of the fish. 
s 7OE page 
node F i f hall® ca 
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FIGURE 6. 
about the Carpathian Mountains. 
short time. (Courtesy of Mr. I. Rosenthal, Roumanian Legation.) 


About twenty-five per cent of Roumania’s territory is covered with forests, chiefly in or 
The present volume of export will deplete the forests in relatively 





ECONOMIC GEOGRAPHY OF ROUMANIA 395 


FIGURE 7. 


tion’s income. Roumania is rather richly endowed with mineral wealth. 


thal, Roumanian Legation. 


Roumanian caviar, which is_ sold 
abroad as Russian caviar, finds a 
ready market. 

After agriculture and the oil in- 
dustry, the third important source 
of Roumania’s wealth is forest prod- 
ucts. The new provinces increased 
the forest area of Greater Roumania 
two and a half times. About 25 
per cent of the territory of Roumania 
is covered by forests. The wooded 
area is concentrated in and near the 
Carpathian Mountains. The wood- 
products industry accounts for one- 
fourth of the total value of the 
industrial production. The compa- 
nies exploiting the forests are mainly 
financed by Swiss, Italian, Czecho- 
slovak, and German capital. The 
present volume of export is consid- 
erably larger than can be maintained 
without depleting the softwood for- 
ests. 

Before the war the Old Kingdom, 
besides the salt and oil, had hardly 
any minerals which would come un- 
der consideration in her economic 





Resita, the greatest metallurgical center in Roumania, contributes much to the na- 


Courtesy of Mr. I. Rosen- 


life. Coal and iron ores were espe- 
cially lacking. The additions of Tran- 
sylvania and the Bukovina have 
added varied deposits of ores—gold, 
silver, copper, iron, zinc, lead, anti- 
mony, manganese, aluminum, chrome, 
mercury, bismuth, molybdenum, ar- 
senic, and the highly valuable nat- 
ural gas. 

The most important of these is oil, 
which together with cereals and tim- 
ber, makes up the chief source of 
Roumanian wealth. Roumania oc- 
cupies second place after Russia as 
the largest European producer of 
petroleum and is holding the seventh 
place in importance among the oil- 
producing countries of the globe. 
But from the viewpoint of the world 
output, Roumania’s share in 1929 
was only 2.4 per cent.’ By the close 
of 1928 it was estimated that Rou- 
manian capital participated only to 
the extent of 26 per cent of a total in- 
vestment estimated at $180,000,000 


M. Pizanty, Petroleum in Roumania (Bucha- 
rest, 1930), p. 4. 
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(approximately 30 millard lei). It 
was calculated that British capital 
controlled about 20 per cent of this 
total, British- Netherlands 17 per cent, 
Franco-Belgian 26 per cent, Ameri- 
can 914 per cent, and Italian a frac- 
tion of one per cent.® 

Thus far, 8,120 acres of the oil- 





FIGURE 8. 
sets, and give her a prominent part in this modern phase of the world’s industry. 
Rosenthal, Roumanian Legation. ) 


bearing lands have been exploited 
and have produced in the 68 years 
(1858-1924) 31,390,000 tons of oil.® 
The total extent of oil-bearing area 
is estimated at 370,000 acres.? Oil 
is found in the whole region of the 
Carpathian foothills on the Old Rou- 


4U. S. Department of Commerce, Bureau of 
Foreign and Domestic Commerce, Commerce Re- 
ports, 1930, September 15, No. 37, p. 677. 

5 Ind. 

6 The Near East Year-Book, p. 359. 

7 Ibid, 
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manian side from the district of 
Suceava in the north to the valley of 
the Dambovita in the south, a dis- 
tance of nearly 200 miles. 

Most of the crude oil is treated in 
the refineries situated in the neigh- 
borhood of the oil-fields, viz., in the 
Prahova district. The largest in- 


The productive petroleum fields about Moreni constitute one of Roumania’s chief as- 


(Courtesy of Mr. I. 


stallation, the largest refinery in 
Europe, is located at Campina. 

The internal consumption of oil 
products is small compared with the 
country’s area and population. But 
the steady increase of oil exports is 
of great importance to Roumania. 
During the past two years, however, 
the situation has not been entirely 
satisfactory. The crisis of the oil 
industry continued throughout 1929 
1931 and was attributed to world 
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overproduction and competition at 
home. But, altogether, the industry 
presents a very alluring field for for- 
eign investments. 

Partly connected with the exploita- 
tion of oil is natural gas, used for 
power in the petroleum fields. It 
appears also in enormous quantities 
in the Medias-Turda district of Tran- 
sylvania. There the main industrial 
centers are connected with the gas 
wells by means of pipe-lines, and gas 
is used as fuel and light for homes and 
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in the Austro-Hungarian Empire. 
Increased output could easily supply 
the whole of Europe for many hun- 
dred years to come. 

Before the World War the industry 
of Roumania was based primarily 
upon agriculture. Since the war, Rou- 
mania has become also an industrial 
country. Transylvania, Bukovina, 
and the Banat were more indus- 
trialized than the Old Kingdom and 
hence many industrialists, though of 
non-Roumanian origins, are engaged 





FIGURE 9. 
harvest in the Black Sea has formed one of the sources of food supply for the Mediterranean peoples 


since early times. 


by industry as a cheap substitute for 
coal. 

In addition to petroleum, the min- 
eral wealth of some importance in- 
cludes coal, iron, gold, salt, copper, 
and manganese. The Old Kingdom 
has been noted for the salt deposits, 
and salt is second in importance 
among the mineral resources of Rou- 
mania. It is known for its purity 
and contains 99 per cent of sodium 
chloride. ‘Today Roumania is prob- 
ably the richest country of Europe in 
salt. The export figures are small, 
principally because the Transylva- 
nian mines lost their former markets 


The fisheries off the Danube delta yield considerable national revenue. 


The tuna fish 


(Courtesy of Mr. I. Rosenthal, Roumanian Legation.) 


in the increasing national manufac- 
turing activity. New large areas 
and new blocks of industrial popula- 
tion were joined with the enlarged 
State. The coal and iron, textile, 
sugar, chemical, and other industries 
of Transylvania and Bukovina, and 
the numerous iron and steel works of 
the Banat were added to the petro- 
leum industry of Old Roumania. 
The war, of course, caused tremen- 
dous damage to the economic life of 
Roumania and the post-war develop- 
ment was hampered by the nation- 
alistic policy of the Government in 
addition to the evils of currency 
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FiGureE 10. 
into the petroleum industry than to most of Roumania’s activities, as this refinery at Baicoiu proves. 
(Courtesy of Mr. I. Rosenthal, Roumanian Legation.) 


inflation, followed by an attempt at 
deflation. On the other hand, shortly 
after the war, these industrial en- 
terprises launched extensive schemes 
of reconstruction and development, 
which were encouraged by high protec- 
tive tariffs and in part by the results 
of the agrarian reform, which in- 
duced many former large landowners 
to undertake industrial enterprises. 

All branches of industrial produc- 
tion exist in Roumania. In respect 
to the-value of the products the most 
important industry is that of food- 
stuffs, and that without reckoning 
the produce of farmers’ mills. The 
value of this industry's output is one- 
third of the total output of 
manian industry. 

The various chemical industries 
take the second place in the value of 
the products. The most important 
chemical factory is that at Dicio 
Sanmartin, Transylvania, which man- 
ufactures carbide, cyanamide, am- 
monia, caustic soda, nitrogen, and 


Rou- 
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Modern equipment and adequate transportation have been brought more extensively 


oxygen. Fertilizers and glue are 
produced in sufficient quantities to 
meet domestic demands. ‘The State 
factories at Zlatna, Firiza de Jos, and 
the Valea Culugareasca produce sul- 
phuric acid. 

Textiles take the third place. 
Woolen goods find the larger part of 
their raw material in the country. 
Cottons depend entirely on imported 
material, as well as artificial silk 
goods. The greatest establishments 
located in the Old Kingdom, 
while Transylvania has a number of 
small establishments around Brasov 
and Cenadie. The home consump- 
tion is covered quantitatively but 
not qualitatively. Only the coarser 
kinds of cloth are produced. The 
main consumer of the home-made 
goods is the army. Home products 
must compete, especially in the cities, 
with foreign goods. 

The metallurgical industry before 
the war consisted mainly of smali 
workshops, which limited their work 


are 
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mostly to the repairing of agri- 
cultural machines and instruments 
needed for the petroleum industry. 
Now, thanks to Transylvania and 
the Banat, Roumanian metal indus- 
tries are more independent of for- 
eign deliveries, because the greater 
part of the raw materials is of native 
origin. However, home products can 
keep their home market only with the 
help provided by high tariffs. 

The timber industry suffered great 
losses during the war. However, it 
employs the greatest number of work- 
ers, about 20 per cent of the total 
(41,400.). The immense forests con- 
taining timber of the very best qual- 
ity could easily compete with similar 
products from other countries, if a 
commercial organization commensu- 
rate with its great economic possibili- 
ties could be built up. The paper 
and kindred industries played a 
rather important part in the pre-war 
Roumania and have continued to do 
so in the enlarged State. With the 
exception of the finest paper, all home 
consumption is supplied by the do- 
mestic goods. 

The hide and leather industries, 
and especially those of Transylvania, 
are well developed. Raw hides are 
mostly of native origin. The bulk 
of it are ox and buffalo skins, goat 
and kid, sheep and lamb skins. 
Tanneries are distributed throughout 


the country, the more important 
centers being Bucharest, Bucau, Iasi, 
and Medias. The boot and shoe fac- 
tories in Transylvania or the Banat, 
and chiefly at Bucharest, supply 
about 90 per cent of the demand for 
the shoes. 

Building materials are entirely of 
native origin. Brick and tile factories 
are scattered throughout the country. 


SUMMARY 


Endowed with extensive and varied 
natural resources, Roumania is po- 
tentially a country of great eco- 
nomic wealth. While in the past it 
has been an important supply-house 
of cereals for Europe, there is no 
doubt that with an adequate trans- 
portation system, greater credit facil- 
ities and additional moderrization 
of the production, much larger out- 
put would be possible. The problem 
of transportation is pressing. The 
resulting inability to move freight 
properly has been serious, and the 
extent to which foreign and domes- 
tic commerce have been hampered 
has greatly retarded the economic 
readjustment of the Kingdom. Fun- 
damentally, the country’s natural re- 
sources have as yet been very slightly 
developed compared to their poten- 
tialities. Roumania is essentially a 
country of the future; her resources 
need only capital for development. 











FIJI SUGAR INDUSTRY 
C. J. Robertson 


N the Fiji Islands, which lie 

between 16° and 19° south of 

the equator, forming the chief 
group in the South Pacific, sugar is 
the dominant product, its export 
value, on the average of the decade 
1919-1928, making 68 per cent of the 
total value of exports. Sugar-cane 
is cultivated in the two main islands, 
Viti Levu and Vanua Levu, the out- 
put in the decade 1919-1920 and 
1928-1929 being slightly over half 
that of domestic cane in the United 
States in the same period. 


CLIMATIC CONTROL OF 
CANE-GROWING 


Located as they are, the islands 
have a climatic régime dominated by 
the southern trade winds, and they 
show a very marked contrast in pre- 
cipitation and consequently in vege- 
tation between their windward and 
leeward sides. In Viti Levu, where 
most of the cane is produced, the dry 
zone lies round the northwest, west, 
and southwest coastlands and adja- 
cent foothills, and in the natural 
state is open grassland, while the 
remainder of the island forms the wet 
zone and has tropical forest as its 
natural covering. Although sugar- 
cane, when introduced, was first 
grown on the plain of Rewa in the 
southeast, that is, in the wet zone, 
this has long ceased to be the chief 
producing district, the greater part 
of the output being now from the 
crescentic area stretching from Ra in 
the north, round the west coast to 
Singatoka in the southwest, and 
centering on the districts of Nadi and 
Ba. The southeastern belt, com- 


posed of the districts of Nausori, on 
the Rewa delta, and Navua, still 
forms, however, a secondary area. A 
third belt lies in the Labusa district, 
on the northwest coast of Vanua 
Levu. The principal producing 
areas, in the north and west of the 
main island, and the Labasa district, 
in Vanua Levu, have the advantage 
for sugar-cane of a well-marked dif- 
ferentiation of the seasons, the more 
pronounced drier season favouring 
higher sugar-content. On the west 
coast of Viti Levu, for instance at 
Nadi, the monthly precipitation is 
under five inches from May to 
November; at the northern horn of 
the crescent, in Rakiraki, where the 
total precipitation is considerably 
greater, the dry season is shorter, as 
is the case in Labasa, on Vanua Levu, 
where the progression of the monthly 
mean is, however, notably regular. 
In the wet zone of the southeast, at 
Nausori, only July has under five 
inches on the average, and the months 
from June to October each have un- 
der eight inches, forming the dry 
season. The total precipitation is 
much higher in this zone, sucrose 
contents are low, and disease com- 
moner. In Fiji as a whole, though 
marked seasonal differentiation is the 
rule, heavy rainfall may occur in any 
month of the year, the mountainous 
interior of the main islands favour- 
ing precipitation from the prevailing 
northeasterly to southeasterly winds 
at any season. When the recent 
slump in prices came, the Rewa dis- 
trict, in the wet zone, was the first to 
be withdrawn from cane cultivation, 
while the Tamanua mill, in Navua 








Fijt SUGAR INDUSTRY 


district, also in the wet zone, and the 
Penang mill, in the moister northern 
wing of the dry zone, were closed in 
the 1922 season. 

As a rule, the cane is planted in 
March, and it thus gets at least one 
month of heavy rainfall to enable it 
to establish itself before the drier 
season, which begins in the north and 
west in April and in the south and 
east in June, and is not, in any case, 
over the greater part of Fiji, very dry. 
In the following year, from the end 
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1929, caused greatest damage in the 
Labasa district. 


SOILs 


The greater part of the cane in Fiji 
is grown on the deep alluvial soil of 
the coastal flats and on the lower 
parts of the valleys that lie between 
the spurs of the central mountain 
axis. These soils are well supplied 
with humus, phosphate, potash, and 
lime. The slopes of the foothills 
adjacent to the coastal flats are often 





FIGURE 1. 
labour is used. 


of May to the beginning of Decem- 
ber, the cane is cut. 

Fiji is comparatively free from 
both drought and hurricanes, though 
both are by no means unknown. The 
latter are only one-third as frequent 
as in the West Indies. The hurri- 
cane season is from December to 
March; of 34 storms in the period 
1848-1910, January had 13 and 
March 10. Severe hurricanes have 
been experienced in 1871, 1886, 1895, 
1912, and 1929. That of December; 


Cultivating young sugar-cane on one of the large estates near Rarawai, Fiji. 
(Courtesy of Colonial Sugar Refining Co., Ltd., Sydney.) 


Indian 


under cane, though their red soils are 
low in the above constituents. Fur- 
ther up the valleys, among the foot- 
hills, there are small and scattered 
areas of good soil, but these, being 
inaccessible to good transport facili- 
ties, grow no cane. Along the coast 
and in the deltas, the land just above 
sea-level still bears ‘‘tiri,’” or man- 
grove scrub, and the soil is too sour 
for cultivation, but some reclamation 
by drainage has been begun, with 
promising results. 
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LABOUR 


When the plantation system was 
first established in Fiji, it was soon 
found that the natives, who are 
Melanesians with a Polynesian ad- 
mixture, were unsuited for regular 
labour. Notonly were they deficient 
in quality as plantation labourers, 
but they were, and still are, declining 
in numbers. This decline in num- 
bers was already proceeding before 
the advent of the Europeans, and 
appears to have been due to a general 
weakening of the race, to ill-nurture, 
to lack of sanitation, which was 
accompanied by an exceedingly high 
infant mortality and waves of epi- 
demic disease, and to the deliberate 
restriction of births. With the com- 
ing of the Europeans and the in- 
evitable changes in the way of living 
which this involved, the decline was 
at first accelerated. To the for- 
merly prevailing diseases of leprosy, 
yaws, filariasis, and ankylostomiasis 
were added dysentery, measles, tu- 
berculosis, which is still spreading 
rapidly, and influenza, which in 1918 
attacked 80 per cent of the Fijian 
native population and was fatal to 
5.66 per cent. The decline in num- 
bers is, however, being slowly ar- 
rested. In 1881 the Fijian native 
population was 114,748, and in the 
succeeding decades the rates of de- 
crease respectively 7.80 per 
cent, 10.78 per cent, 7.70 per cent, 
and, in 1911-1921, in spite of the 


were 


influenza epidemic, only 3.01 per 
cent, leaving a total in 1921 of 
84,475. 

But, despite the fact that the 


decline in numbers of the Fijians is 
being arrested, little hope is enter- 
tained that they will become an 
important source of labour supply in 
the future. On _ their 


tribal lands, 
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NADI, VIT| LEVU —64 INS 


INCHES 


NAUSORI, VITI LEVU 


3 INS 


LABASA, VANUA LEVU-—— BI INS 











FIGURE 2.—Rainfall at three stations in Fiji. 
Records for 29 years at Nausori and Labasa; 22 


years at Nadi; all up to 1922—from Council 


Paper No. 53, 1924, the report of the Fiji Dept 
of Agriculture, 1923. 


which they hold under ancient cus- 
tom, and which were restored to 
them when Great Britain, after pro- 
longed discussion, accepted the un- 
conditional cession of the islands by 
Thakombau in 1874, so putting an 
end to a period of perplexity as to the 
ownership of the group, they grow 
foodcrops ample for their needs 
yams, sweet potatoes, daio, tapioca, 
kumalas, and also coconuts, bread- 
fruit, plantains, and Tahitian chest- 
nuts. Fish, too, are abundant. Not 
only are they self-sufficing in food, 
but they receive the rents for that 
part of their land which is leased. 
The sale of their land has been pro- 
hibited since 1909, save to the Gov- 
ernment (since 1912). 


The Indian Immigrant 


This having been the position of 
the Fijian population, at any rate 
for the last half century, the intro- 
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FIGURE 3. 
(Courtesy of Colonial Sugar Refining Co., Ltd., Sydney.) 


The long “lines” 


duction of immigrant labour was 
inevitable. The first period of in- 
dentured immigration was from 1860 
to 1877, when Polynesians, princi- 
pally from the Solomon Islands, but 
also from the Line Islands and the 
New Hebrides, were introduced. The 
second period, which began in 1879 
and lasted until 1916, was character- 
ised by practically entire reliance 
on Indian labour, mainly from the 
Ganges Valley and Madras. The 
indentured Indians were engaged by 
the Government of Fiji, and the cost 
of their immigration, housing, sani- 
tation, and medical attendance was 
borne by their employers, their allot- 
ment and subsequent welfare being 
under the supervision of the Agent- 
General of Immigration. After five 
years of indentured service and five 
years of free labour, they were en- 
titled to a free return passage at the 
Colony’s expense. The health con- 
ditions of the indentured labourers 
in Fiji were unrivalled by those of 
any other Colony, as the Indian 
Government commissioners testified, 
the death rate of the total immigrant 
population for the decade 1912-1921 
having been only 12.1, but in general, 
social well-being conditions seem to 
have been 
where. 


less desirable than else- 
It is said, on the other hand, 


of residences for the Indian labourers at the Lautoka Mill, Fiji. 


that the type of Indian in Fiji was 
inferior to the Indian immigrant in 
other colonies. The growing feeling 
in India against the indenture system 
in general led here, as in other colo- 
nies, to the stoppage of the Indian 
labour supply after 1916. On Janu- 
ary 2, 1920, all remaining indentures 
were cancelled by the Fiji Govern- 
ment. The indentured population 
had declined from its maximum of 
16,000 in 1913 to 4,200 in 1919. 
Interesting developments of late are 
the re-immigration of Indians for- 
merly repatriated and also the immi- 
gration of Sikhs from the Punjab, 
who have paid their own passages 
and are now in many cases success- 
fully established in the sugar districts. 

In 1928, the Indians in Fiji num- 
bered 70,996, that is, 40 per cent of 
the total population. ‘Their rate of 
increase is very rapid, 50.51 per cent 
in 1911-1921; their birth rate is 
slightly lower than that of the Fijians 


(in 1924-1928 the respective rates 
were 32.35 and 33.31), but their 
death rate is much lower (in 1924 


1928 respectively 8.31 and 23.29). 
A legacy of the former indenture 
system is the circumstance that in 
1921 women still formed only 35 per 
cent of the Indian population of Fiji. 
The better the 


side of system is, 
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however, seen in the superiority in 
character and physique of the Fiji- 
born Indians, who formed 44.22 per 
cent of the total in 1921, over those 
born in India. They still receive 
free medical attention from the Gov- 
ernment, although in certain respects, 
for instance in educational facilities, 


their position is hardly satisfac- 
tory. 
While the Indians are still the 


backbone of the labour force on the 
cane plantations and on their own 
holdings of cane-land, considerable 
numbers have taken upother branches 
of agriculture, such as rice, maize, 
cotton, bananas, or 
others have 


trucking, while 
retail 
artisans, or clerical workers. 
are now very 


traders, 

There 
Indians entirely 
dependent on wages. In agricul- 
ture they remain dominant.  I[n 
1921, out of a total of 22,738 per- 
sons engaged in agriculture, 19,437, 
The 
Indian population is especially pre- 
dominant in Ba and Nadi, the lead- 
ing cane districts, where they formed 
in the same year respectively 77.9 
per cent and 74.2 per cent of the total 
population; in Lautoka, also in the 
middle of the sugar belt, where the 
population reaches a density of 57.8, 
they formed 52.2 per cent of the 
total. By 1925 almost half of the 
Indian population were cultivating 
their own holdings. 


become 


few 


or 86 per cent, were Indians. 


DEVELOPMENT OF (ANE-F ARMING 


The ending of the indenture system 
brought in Fiji as in other sugar 
colonies a labour shortage, which for 
a time threatened to hinder further 
development. 
the West Indies, cane-farming has 
helped to solve the difficulty, and the 
policy of the Colonial Sugar Refining 
Company, which controls the entire 


As in some parts of 
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production of sugar, is to encourage 
this development as much as possible. 
Indian farmers now produce 75 to 80 
per cent of the cane. 


classes of 


There are two 
cane-farmers. For some 
time there had already been a class 
of independent planters making con- 
tracts, usually of five years’ duration, 
for the supply of cane to the Com- 


pany. These small planters, who 





FIGURE 4. 
burying trash, with a four-horse team and single 
disc plough on one of the large estates at Rara 


Ploughing out ratoon stumps and 


wai. The furrow is from 12 to 14 inches deep. 
(Courtesy of Colonial Sugar Refining Co., Ltd., 
Sydney.) 


include many Indians, grow cane on 
holdings usually on the outskirts of 
the large estates and from 
European their 
cane is transported in the punts or 
trucks of the Company and is paid 


leased 


Fijian or owners; 


for according to its sucrose content. 
In recent years there has been a very 
slow but steady increase in the small 
amount of cane grown by Fijians. 
The second class of cane-farmer is a 
tenant of the Company, which has 
leased for periods up to ten years a 
number of blocks of land of a size 
suitable for the average Indian fam- 
ily—namely, ten or twelve 
Rents are kept at a low level, varying 
from 7/6d. to £1 an acre, according 
to fertility, and advances are made 
to tide over initial difficulties. The 
greater part of the Company's es- 


acres. 


Fiyt SUGAR INDUSTRY 





FIGURE 5. 
cane with tractor and drill plough, on the Lautoka 


Preparing the “‘drills’’ for planting 


estate. (Courtesy of Colonial 


Co., Ltd., Sydney.) 


Sugar Refining 


tates is now parcelled out in this 
way—25,000 acres in 1928—espe- 
cially in the Ba and Lautoka dis- 
tricts. It is intended to retain only 
a small area near each mill for ex- 
perimental purposes (except at Pe- 
nang, where the whole area has been 
leased). The problem of labour sup- 
ply at cutting time, when ordinary 
family labour is insufficient, is solved 
the 
particular group each 
the 
proportionate to their own tonnage 


members of a 
working in 
for a 


cooperatively, 
harvesting gang period 


of cane, wages being paid according 


to the amount of such work per- 
formed in the gang. The Company 
stabilized cane prices in 1923 at 


10 a 
bonus. of 


ton, with the addition of a 
36d. for that year and 
subsequent years, on condition that 
the British preference lasted. 


PRESENT LABOUR CONDITIONS 


that about 3,000 
Indians are employed in the planting 
season and over 4,000 in the harvest- 
The rate for fieldwork 
is 1/&d. for a six-hours’ task, with a 
bonus of 6d. a week for the comple- 
tion of a 5'%4-day week. 


It is estimated 


ing season. 


It is pos- 


= 
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sible, too, for a labourer to earn mort 
by overtime. Harvesting is done 
on piece-rates, and cane-cutters may 
earn 22/6d. or more a week. ‘There 
are special for such skilled 
workers as tractor driversand plough- 
men. In addition to wages, 
the sugar estate labourers obtain 
free housing and medical attendance 
for themselves and families. They 
are given facilities for keeping cows 
and can obtain garden plots at a 
very low rental, and receive conces- 
sions (worth 1/4d. a week per man) 
in the purchase of food at the Com- 
pany’s stores. The large number of 
wage labourers who are also land- 
holders means, too, that many have 
In the 
mills the basic wage for the crushing 


rates 


cash 


other means of subsistence. 


season is 11/6d. a week, bonuses for 
completion of a week's work ranging 
from 2/3d. to 3/9d., while an ad- 
ditional bonus of £4 to £4,10s. is 
awarded. Higher rates are paid for 
special work and overtime. 

Considerable difficulty has been 
experienced, particularly at the time 
of the slump in 1921 and 1922, on 
account of strikes, and the estates 
have also felt the effect of the cane- 
farming scheme in drawing off many 
of their best workers. Efficiency in 
Fiji, however, is not so much ham- 
pered by disease as it is In many 
other cane countries. Most of the 
commoner tropical diseases are ab- 
sent, particularly from the Indian 
population, malaria being unknown. 
Hookworm is no longer such a drag 
on efficiency as it was, practically 
the whole population having been 
treated, those in the wet zone having 
received subsequent treatment, the 
work begun by the Rockefeller Foun- 
dation having been continued with 
the result that the disease is prac- 
tically eradicated. 
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another 
the 
The Company es- 
timates that it has reduced its labour 
requirements in this way by 30 to 
40 per cent. Steam ploughs were 
early introduced and are now them- 
selves being superseded by oil-driven 
tractors. Cletrac tractorsand Mack- 
nade drill ploughs are used to pre- 
pare the drills for planting; double 
mould-board ploughs with caterpillar 
tractors for drilling; ‘Cotton King” 
disc cultivators for mulching the in- 
ter-rows and checking weed growth; 
double-disc ploughs with 
caterpillar tractors or 
ploughs with four-horse teams to 
plough out ratoon stumps and bury 
the trash to a depth of 12 to 14 
inches and plough in green manure; 
single-disc ploughs for cross-plough- 
ing ; single-horse mould-board ploughs 
for ploughing between the rows of 
young plant The policy of 
subdividing the estates has, however, 
unfortunately involved curtailment 
of mechanical operation. 


Mechanisation has been 
important line of 


labour problem. 


attack on 


two-ton 


single-disc 


cane. 


YIELDS 

The average yield of cane is gen- 
erally estimated at 20 to 25 tons per 
acre, normally about 8.5 tons of cane 
being required for the manufacture 
of one ton of sugar, taking the crop 
as a whole (7.5 tons in the dry zone 
and 11 tons in the wet zone). One 
or two ratoon crops are generally 
taken, the tendency being to increase 
rather than decrease ratooning, ow- 
ing to the labour question. Since 
organic matter is, as a rule, 
ficient in Fiji soils, green manuring 
is adopted. It is the custom to 
plough in a crop of Mauritius beans 
prior to replanting, and trash is also 
ploughed in. The use of imported 
fertilisers is hampered by the high 


de- 
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The 


FIGURE 6. 
chute from the cart. 
and properly spaced, the sets are covered with a 
light mantle of soil thrown on by the machine to 


“sets’’ are dropped down a 


After being laid straight 


the right. Drasa Estate, Lautoka. (Courtesy 
of Colonial Sugar Refining Co., Ltd., Sydney.) 


cost of freight, and outside the es- 
tates they are not used, though neces 
sary to improve yields, particularly 
on the red The 
has, introduced into its 
safeguards of fertility, 
in regard to rotations, for instance, 


soils. Company 
however, 


leases soil 


and its overseers act as advisors. 
Field officers also act in a similar 
capacity on the land leased from 
native owners. All growers may 
benefit, too, by the purchase of 


fertilisers and other supplies on the 
favourable terms made possible by 
the Company’s large-scale operations. 

While and Fiji 
blight are both under control, cane- 
borer is active and considerable dif- 
ficulty is caused by wireworm, the 
larva of the click beetle (Simodac- 
tylus cinnamoneus), which lowers the 


mosaic disease 


proportion of plants germinating and 
also, by its weakening effects, re- 
duces the yield of cane and sugar 


in the remaining plants. ‘This pest 


is especially prevalent in the al- 
luvial flats. The remedy, cleaner 
cultivation, is bound up with the 


labour problem. The cane varieties 
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cultivated in Fiji are’ principally 
Badila, now covering 80 to 90 per 
cent of the area, Malabar, 
Rose Bamboo, and Striped Singa- 
pore, while H109 has been introduced 
as being Icss susceptible to borer. 
In Fiji, as in other British sugar 
colonies, the increase of yields by 
breeding improved varieties appears 
to be the main line of advance. 


cane 


FACTORY DEVELOPMENT 
The first 
was erected in 


sugar factory in Fiji 
1875, on Suva Bay, 
that is, in the wet zone, and a num- 
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In 1926 the Company purchased the 
Penang factory, originally the prop- 
erty of the Melbourne Sugar Trust 
Company, from which the Colo- 
nial Sugar Refining Company had 
previously bought its output, nor- 
mally about 2,000 tons. The Tam- 
anua mill in Navua, belonging to 
the Vancouver-Fiji Sugar Company, 
closed down after the 1921 campaign, 
so that in all there are now five mills 
in Fiji, with a total capacity of 
106,000 tons sugar--more than the 
present supply of cane can produce. 
The largest mills—Lautoka and Ra- 





FIGURE 7 


ber of other small factories followed. 
Most of these succumbed, however, 
in the depression of 
1882, the Colonial Sugar 
Company, an Australian 
concern, set up its first Fiji mill at 


the eighties. 
sut in 
Refining 


Nausori, also in the wet zone. Since 
then it has erected three others: 
Rarawait (Ba) in 1883, Labasa (in 
Vanua Levu) in 1894, Lautoka in 
1903 all in the dry zone. The 
Capacity of these factories is now 
as follows: 


13,000 
10,000 
Labasa 15,000 
} or 17.000 


A vista over the Drumasi Estate at 
labourers’ houses, and the stables 


Tavua, showing the overseer’s house, the Indian 
(Courtesy of Colonial Sugar Refining Co., Ltd 


, Sydney.) 
rawai—are thus situated in the mid- 
dle of the dry zone sugar area, and 
the middle the 
Colonial Sugar Refining Company’s 


so in section of 


narrow-gauge railway, which runs 
for 372 miles from the Rakiraki 


district at the northern point of the 
crescentic st gar belt to Sigatoka al 
he south- 
eastern sugar district has no railway, 


the southwestern point. 


but is favoured by the navigability 
of the Rewa, the largest of Fiji's 
wide and deep rivers, which runs 
through the lands. 
the railway, the Company owns 162 


sugar Besides 


miles of portable tramlines; it runs 
5,638 trucks and has 61 punts and 
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seven steam launches, besides nu- 
merous lighters. The road system 


of the Colony is poor, only 370 out of 
the 1,180 miles being suitable for 
motor traffic at all seasons, the in- 
terior of the island of Viti Levu being 
served only by bridle tracks and 
footpaths. In May, 1930, the Gov- 
ernor announced that it was 
posed to raise a loan up to £400,000 
with assistance from the Imperial 
Government, through the Colonial 
Development Fund, principally for 
roadmaking, also for the extension of 
the wharf accommodation at Suva 
and a dry dock. 

The development of the Fiji sugar 
industry is thus entirely in the hands 
of one company, which has made a 
large investment in the islands but 
depends for its profit mainly on en- 
terprisés outside Fiji, being the owner 
of all six of the large Australian and 
New Zealand refineries and of eight 
Australian mills. In 1924 it wrote 
down its Fiji investment by half. 
According to the memorandum pre- 
sented by the Company to the West 
Indian Sugar Commission at the end 
of 1929, the return from its Fiji 
assets has in the past been very 
moderate, and practically nothing 
at current prices and costs, but they 
are optimistic as to their ability to 
carry on with the present preference 
until the situation improves. The 
cost of production of sugar f.o.b. 
in 1923-1928 was £13, 9s., Od. a 
ton. The degree of organisation in 
the agricultural, manufacturing, and 
marketing spheres which the Com- 
pany has been able to develop, 
thanks largely to its Australian in- 
terests, has certainly been an asset 
of the greatest value to the Colony. 
Control by a single organisation 
capable of making considerable capi- 
tal improvements both in field and 


pro- 
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factory, of going some way to meet 
such a difficulty, for instance, as 
the labour shortage, and of carrying 
on research, is an advantage of the 
Fiji sugar industry not shared by 
other British sugar The 
full possibilities of reaping the bene- 
fits of large-scale operations are, how- 
ever, limited not only by difficulties 
of transport in Fiji but by the re- 
strictions of the market. 


CC le nies. 


POTENTIALITIES 

Fiji's sugar production rose with 
little interruption to 122,000 metric 
tons in 1915-1916, and export to 
121,000 metric tons in 1916; in the 
following years there was a rela- 
tively rapid decline in export in 1918 
and 1919, and again in 1923, when 
the lowest level since 1906 was 
reached, reflecting a production in 
the crop year 1922-1923 of only 
36,000 metric tons. Production has 
not regained the 1915-1916 maxi- 
mum, though exports in 1928 sur- 
passed the previous maximum of 
1916 with over 121,000 long tons. 
In 1915 it was estimated that po- 
tential production was 160,000 long 
tons. Assuming yields per unit area 
remained at the same level, this 
appears to be a reasonable estimate, 
probably about 75 per cent of the 
land available and suitable being 
under cane. The Commissioner of 
Lands estimated that 30,000 acres 
were available at a time when 67,000 
acres were under cane. But most 
of the remaining cane-land is in small 
and scattered patches, and the con- 
centration of its cane on a central 
factory would be rendered difficult 
through lack of transport facilities 
or, indeed, possibilities. Such land 
will more readily be taken up for 
cotton, to which the climate of the 
leeward or dry side is suited. Only 
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at Tailevu (Viti Levu) and Dreketi 
(Vanua Levu) are there said to be 
considerable continuous stretches of 
potential caneland. In addition, la- 
bour difficulties must be considered 
in connection with the development 
of fresh lands. ‘The most important 
limiting factor to more extensive 
cane-growing is in practice that of 
market. 


PROBLEM OF MARKETS 


When the Colonial Sugar Refining 
Company first invested capital in 
the Fiji industry, the needs of the 
Australian market were the principal 
stimulus to development, but, as 
the Queensland sugar industry de- 
veloped, that market was gradually 
closed to ‘‘black’’ sugar—that is, 
sugar produced by coloured labour 
and eventually to all sugar imports. 
Fiji exports were subsequently di- 
rected mainly to New Zealand, the 
Company shipping the raw sugar 
in its own tankers to its Auck- 
land refinery. ‘Though New Zealand 
takes all its sugar from Fiji and 
though its consumption per head 
attains the high level of 130 pounds 
per annum, the population is small 
and unlikely to increase greatly in 
numbers, so that this market is a 
very limited one. The fact that the 
same company controls the produc- 
tion of raw sugar in Fiji and the 
single refinery of New Zealand goes 
far to stabilise the position in this 
market. There is only a small duty 
in New Zealand against competing 
imports of refined sugar, which is 
the only class of sugar that in the 
circumstances need come into con- 
sideration in this respect. The Com- 
pany’s operations in the entirely 
protected Australian market form 
also a very important factor affecting 
its financial position not only in the 








FIGURE 8.—Up to and including 1922, the data 
for production and export have coincided; but in 
subsequent years the production has somewhat 
exceeded the export, when corresponding crop 
years and export years are compared. The 
figures to the left indicate percentage value of 
sugar exports to value of total exports; the figures 
to the right, sugar exports in thousands of long 
tons. 


New Zealand market but directly 
in Fiji. 

The chief marketing problem of 
the Fiji sugar industry is thus the 
disposal of the surplus over New 
Zealand's requirements. It is in this 
respect that in recent years of ab- 
normally low prices the preferences in 
the Canadian and British markets 
have proved most important. The 
proportion of Fiji sugar going to 
Canada is now much greater than 
that going to New Zealand and the 
amount exported to Great Britain 
has also grown, though not so much 
as that to Canada, owing to the rela- 
tively greater freight costs. The 
percentages of total export in 1928 
were as follows: 


Canada ; 66 
New Zealand 23 
Great Britain 10 


The preferences on raw sugar of 96 
polarisation produced in the British 
Empire are in Canada and Great 
Britain respectively $1.00 and $0.80 
per 100 pounds. ‘These explain the 
growth in export of Fiji sugar to such 
relatively distant markets. The only 
by-product, molasses, is exported 
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FIGURE 9. 


a passenger train crossing 


mainly to Australia, with some to 
New Zealand, the average total an- 


nual export for 1917-1926 being 
9 400 tons. 
PLACE OF THE SUGAR INDUSTRY IN 


THE DEVELOPMENT OF FIJI 


The relative importance of sugar in 
the economic life of Fiji is indicated 
by the fact that it made up 68 per 
cent of the total value of the Colony’s 
the 1919-1928. 
This proportion rose in 1921 to &1 
per cent, but fell to 46 per cent in 
1926. Its predominance 
is reflected in the proviso of the 1904 
Constitution that to the Legislative 
Council there shall be elected, as one 
elec ted members, 
“one member by electors being di 


exports in decade 


economic 


of the six white 


rectors or managers of companies 
the the 
production or manufacture of sugar.”’ 

The other the 


Prior to 


engaged within Colony in 


exports of group 
the 
growth of the sugar industry, cotton 


are also agricultural. 


had for a time been the chief crop, 
but after the temporary stimulus of 
the American Civil War, it had de 
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Bridge of the Colonial Sugar Refining Company's railway over the Ba river in Fiji, and 
(Courtesy of Colonial Sugar Refining Co., Ltd 


, sydney.) 


clined. Attempts followed to de 


velop coffee and 
both 
competition of 


situated 


plantations, 
and the 
favourably 
playing their 


tea 
unsuccessful, disease 
more 
areas” both 
part. 

Coconuts are now grown for copra, 
mostly on the coastal fringe, that ts, 
ina belt where the soil conditions are 
relatively unsuited to sugar produc 
tion. Banana production is extend 
ing, but, as with sugar, the New Zea 
land market, which is the only one, 
offers only limited scope for develop 
ment, and the crop is. particularly 
liable to damage by hurricanes, a 
matter in which sugar-cane has a 
decided advantage over other export 
Island 


cotton appears to find its most fay 


crops. The growing of Sea 
ourable conditions on the inner mar 
the while, still 
farther inland and occupying the ele 
vated axis of the islands, the dairying 
In Viti 
in Vanua Levu 
the arrangement. of 


yin of sugar zone, 


industry is very promising. 
Levu and similarly 
these ZONMCS 
tends to become increasingly eccen 


marked 


tric, owing to the strongly 





Kiyt SUGAR 


differentiation in the precipitation of 
the leeward and windward sections of 
the island. Among recently estab- 
lished minor export industries there 
are, in addition, the canning of meat 
and of pineapples. Maize and 

are grown for local consumption. 


rice 


The future of Fiji thus seems to 
be bound up with diversified produc- 
tion, partly because of a natural zon- 
ing based on soil and transport con- 
ditions, partly because the situation 
of the islands gives them no large 
market for one product but only a 
limited market for each of a number 
of products; and, thirdly, because 
diversified production will help to 
ease problems of labour shortage by 
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smoothing down the annual fluctua 
tion employment; and, lastly, 
diversification will give added stabil 
ity to the financial position of the 
Colony. Natural 
ticularly of 


ol 


conditions—par- 
not the 
group the potentialities of the Hawai- 
ian Islands in quantitative produc- 
tion, and to this must be added the 


soil do give 


relative disadvantage in the supply 
of labour and of capital, and the ab- 
sence of a protected market com- 
parable to that of the United States. 
But, in regard to Fiji's future eco- 
nomic development, the Hawaiian 
group offers an interesting standard 
of comparison, and a possible guide, 
in some directions, at least. 











TRANS-MONTANE ROUTES OF COLORADO 


Ralph IT. Brown 


HE traveled ways across the 
Colorado Rockies differ from 

the routes with which they 
unite in the eastern piedmont in 
possessing, to a singular degree, the 
quality of indirectness. This 
characteristic feature of the route 


plan of 


most 


the mountain province! is 
), which 
is designed to draw attention to those 


illustrated on the map (Fig. 1 


routes playing a prominent part in 
directing the flow of traffic across the 
breadth of the mountain area. Prom 


inent identification has been given 
those automobile highways leading 
mountainward from Denver, kt. Col 
lins, Springs, 
Canyon City, and Walsenburg, mak 
ing connections with widely separated 
Steam 


boat Springs and Craig, Glenwood 


Loveland, Colorado 


centers on the western slope 


Springs and Grand Junction, Durango 
With this end 


been 


and Pagosa Springs. 
in view, there eliminated 


from the map a number of connecting 


has 


and secondary roads, many of them 
useful only by horse-drawn vehicles, 
and also countless trails which today 
possess no trans-montane significance. 
In addition to the more or less in 
tensively used automobile highways, 
the map portrays railroads of both 
standard and narrow gauge with the 
traditional symbol. 
their 


The former by 


generally continuous extent 

‘The boundaries adopied for the series of 
maps are those arrived at by N. M. Fenneman in 
‘Physiographic Divisions of the United States,” 
Revised) Annals of the Association of American 
Geographers, Vol. 1%, No. 4, 1928 ‘The area 
with the Southern Rocky 
Mountain Province which 
the Middle Rockies and the Raton Section of the 
(great Plains, shows the mountain area of the 
state reduced to it 


hown 18 co-extensive 


excluding as it doe 


minimum extent 


correctly emphasize their trans-conti 
nental character, a feature quite in 
contrast with the local and disunited 
nature of the narrow gauge railroads. 


NOTABLE DEVIATION OF 
VIAIN ROUTES 


The circuitousness of routes com 
pletely crossing the mountain prov 
ince or connecting places within its 
borders readily lends itself to quanti 

as is illustrated 
table, 
distances traveled by railroad and 
highway 


tative measurement 


in the following based on 
certain 
selected mountain and trans-montane 


from Wenver to 


destinations. 


Number of Miles Deflection 
from Aur Line Distance 
by Shortest Route 


lir Line Automobile 
Distance Ratlroad* Highway 
Denver t« 

Steamboat Spring 110 67 70 
Glenwood Spring 110 145 72 
(grand Junction 200 224 112 
(Craig 150 #2 75 
Walden 100 156 4 
Salida 100 115 5% 
Durango 240 221 152 
Montrose 140 171 129 
\lamosa 160 91 97 
Leadville 40) 151 i) 


* Railroad d 
n Colorado Yearbook! 


1% 


tances have been abstracted from the table 


1928 1929 tate Board of Immigra 


It is necessary to qualify the data 
above given totheextent that the mile 
age deflections by highway apply only 
tosummer travel. In terms of winter 
travel over highways, more severe 
deflections would have to be recorded 
for some of the destinations referred 
to above. It is also well worth 
noting that the routes shown in the 
table are those over which communi 
cations are of 


COMMON OCCUFFence, 


at least during the summer months, 
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and thus do not represent fortuitous 
selections of 
When the latter is resorted to, ex- 
treme figures may easily be found but 


places on the map. 


such distances when used do _ not 


always correctly picture the cir- 


cuitousness of the trans-montane 


routes of the state. 


\ \ 











FIGURE 1 


| i Seo 
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stances other types of routes are 
available, and when this is the case 
further reduction in miles of travel 
are made possible, always assuming a 
change in the form of transportation. 
Obviously the latter has little appli- 
cation in connection with through 
travel but is a reasonably common 


eae eee ee eee ee. 






‘ 


PASSES ASSOCIATED WITH 

Colorado ROUTES LOCATED BY NUMBERS 
Springs 

AMERON 


RABBIT LARS 
w CREEK 
“ 


©2~eu4Fwn 
= 
2 


ROLLINS (MOFFAT TUNNEL) 
BERT HOU 
BOREAS 
HOOSIER 
FREMONT 
TENNESSEE 
3 HAGERMAN 
4 (inOEPENOE NCE 
5S MONARCH 
16 MARSHA 
TROUT CREEK 
6 uTtt 


The intimate relation between the passes and the trans-montane routes is clearly indi 


cated. Passes have ever determined the ways of man’s migrations through mountain regions 


A noteworthy truth of the table is 
that the railway distances between 
destinations are commonly in excess 
of the corresponding highway dis 
tances for the available tabulations 
are ordinarily based = on railroad 
distances alone, and thus in most 
instances give the extreme figure. 
( nfortunately this may give an unfair 
estimate of the degree of isolation of 
certain communities and a one-sided 
picture of the route pattern of the 


mountain area. Ina great many in 


feature of travel to selected) points 
within the mountains and between 
certain mountain communities. 
There are literally hundreds of con- 
venient and well-marked trails and 
bridle paths throughout the moun 
tain province in addition to seldom 
used wagon roads and steep narrow 
roads usable by automobiles. ‘Traffic 
will occasionally follow such unfre- 
quented routes in order to reduce 
distances between places normally 
connected by more roundabout ways. 








414 


Should changes in the form of trans- 
portation be resorted to, routes con- 
siderably more direct than those in 
the table could easily be found, but it 
is to be observed that changes in type 
of conveyance have never been typi- 
cal of this mountain region. 

Table Il has been adapted and 
modified from Ridgway ;? to the first 
two columns of tabulation 
have been added the highway dis- 
tances (available chiefly during the 
summer). The general feature of 
Table | appear again, although the 
deflections are more extreme, es- 
pecially in the San Juan Mountain 
region through which but a small 
proportion of trans-montane traffic 
goes. 


whose 


rABLE II 
Miles by Nearest 
Route 
by 
1ir Line 
From To Distance Railroad Highwa 
Viles 
Denver Leadville 75 151* 176 
Denver Wolcott 90 319 146 
Westcliff Crestone 16 115 122 
Leadville Aspen 30 131 57 
Aspen Crested Butte 24 288 191 
Lake City Ouray 21 110 142 
Lake City Creede 24 269 48 
Lake City Silverton 26 305 165 
Ouray Silverton 16 218 23 
Ouray Telluride 10 55 50 
Creede Silverton 34 314 187 
Silverton Telluride 13 177 71 
Silverton Rico 23 142 109 
* This is by narrow gauge railroad. By standard gauge 


the distance is 276 mile 


THE MULTIPLE NORTH-SOUTH 
RAMPARTS 


The circuitousness of the ways 
through the mountains is the endur- 
ing landscape record of the barrier- 
effect of the Rockies in this portion 
of their extent. In order to 
provide gradients allowing complete 


Vast 


and reasonably easy passage of the 
mountain area without change in the 
form of transportation, the routes in- 
variably seek river valley approaches 
to available saddles in the crests of 


2 First two columns from Ridgway 
Ih tory of ¢ Olorado, Vol } pp 787 7R& 


‘ / 


Arthur, 
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the component ranges of the conti- 
nental divide, and frequently too, in 
the subsidiary or outlying elements. 
Asa result, the route pattern mirrors, 
with remarkable fidelity, the major 
peculiarities of the stream drainage 
of the central portion of the Rocky 
Mountains. 

A critical feature exemplified in the 
stream drainage is the presence, 
throughout the bulk of the mountain 
province, of a multiple 
ramparts composed of 
less formidable 


series of 
more or 
north-south ranges. 
Throughout there is a double ram- 
part: one of these, though it presents 
considerable differences in absolute 
elevation, the continental 
divide in its characteristically sinuous 
course, while the other, hardly less 
formidable, separates the drainage 
of major tributaries of the master 
streams on either slope. 


carries 


Such a double rampart appears on 
either side of North Park, which is 
rimmed on the west by the Park 
Range (continental divide) and onthe 
east by the Medicine Bows (dividing 
here North Platte and South Platte 
waters). Farther south, the Sawatch 
Mountains, forming here the conti- 
nental divide, are paralleled for over 
fifty miles by the same Park Range 
which now, though it reaches heights 
unattained farther north, merely 
divides the Arkansas from the South 
Platte. eXx- 
aggerated farther south by a spread 
ing apart of the double rampart and 
by an increase in the topographic 
complexity in and relief of the moun 
tain 


These conditions are 


The eastern rim of 
the San Luis Valley is formed by the 
Sangre de Cristo Range, which here 


elements. 


presents an exceptionally bold bar 
The western limit of the same 
lowland is created by the foreland of 


rier. 


the San Juan mountain massive, in 
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FIGURE 2. 
feet beneath the road is the railway tunnel. Pass elevation, 10,876 feet. 


itself a veritable empire of rugged 
mountain forms through which the 
continental divide winds its sinuous 
course in a great westward-curving 
loop. Commonly the double rampart 
distinguishable everywhere in the 
Southern Rockies, is paralleled here 
and there by additional mountain 
axes usually, though not invariably, 
presenting north-south alignments. 
A number of such ranges, though 
virtually spurs of the major moun- 
tain elements, have sufficient individ- 
uality at least to be referred to 
separately (Greenhorn, Wet Moun- 
tains, Arkansas Hills, Tarryall Moun- 
tains, Mummy Range, Williams 
River, Vasquez, and Gore to mention 
but a few ranges distinguishable on 
the topographic map of Colorado) 


The multiplicity of these more or 


less formidable ramparts is strongly 
and permanently reflected in the 
pattern of the trans-montane routes. 
This characteristic is most clearly 


distinguishable in the route over 


which flows the greater proportion of 


The Topographic Map of Colorado, 1913, 
Colorado Geological Survey, R. D. George, State 
Geologist, has furnished the sources for the sketch 
maps used in this paper 


Tennessee Pass, the great trans-montane route of central Colorado. 





A few hundred 


the trans-montane traffic of the state 
that following more or less closely 
the Arkansas-Colorado River valleys 


THE ARKANSAS-COLORADO 
VALLEY PRIMARY ROUTE 


The preéminence of this routeway 
is made known by the presence of the 
Denver and Rio Grande Western 
Railway tracks, following throughout 
the mountain area two well-graded 
valleys; that of the Arkansas River 
Valley to its headwaters where a 
tunnel below Tennessee Pass allows 
easy passage to the headwaters of the 
Kagle River, whose valley is then 
consistently followed to the main 
Colorado. This being the only com- 
plete standard gauge transcontinental 
thoroughfare across Colorado,’ atten- 
tion is naturally focussed upon it. 
Moreover, one of the several automo- 
bile highways of the state follows this 
route (though less consistently, as 
witness the avoidance of the Royal 
Gorge), a considerable, though un- 

‘The Denver and Salt Lake Railway (Moffat 
Tunnel Route) reaches only a few miles beyond 
the mountain border in western Colorado (Craig) 


and thus can lay little claim to transcontinental 
importance 
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known portion of whose traffic flow 
is transcontinental or at least inter- 
state. Counts of traffic at Tennessee 
Pass show that 9 percent of the move- 
ment is by truck the highest in the 
state. This gives a partial though 
unsatisfactory measure of the 
“through” significance of the route. 

It is apparent that for rail traffic, 
this route has fixed mountain portals 

Canyon City on the east and (ap- 
proximately) Glenwood Springs on 
the west—but highway traffic has 
greater flexibility. Two major en- 
trances to the upper Arkansas Valley 
through South Park, one each from 
Denver and Colorado Springs, unite 
with the main route at Buena Vista 
after finally crossing the Park Range 
at Trout Creek Pass. Traffic, more- 
over, is deployed from its course up 
the Arkansas at three distinct places 

Salida, Leadville, and a point near 
Twin Lakes. The routes’ branch- 
ing at these points are identified 
by the passes over the enclosing 
ranges—Poncha, Monarch, Indepen- 
dence, Hagerman, and Fremont. At 
Hagerman, the highway uses an 
abandoned railroad tunnel, the Busk- 
Ivanhoe, in its passage from slope to 
slope. 

Through the greater flexibility thus 
indicated, wheeled traffic may and 
usually does greatly reduce distances 
between destinations. In pre-auto- 
mobile days, the usual road routes 
were considerably less circuitous than 
at the present time. During the 
early days of the Leadville mining 
boom, journeys were made to and 
from Denver over Mosquito and 
Weston Passes, today, unavailable 
for practically all road traffic, which, 
as a consequence, makes the long 
southward loop along the flanks of 
the Park Range before finally crossing 
it at Trout Creek Pass. By the use 


(perhaps more truly mis-use) of 
horses in those times, cargo and 
passengers were hauled up and down 
over road gradients impossible or im- 
practicable for the automobile traffic 
of today. So also, the map shows 
between Monarch and Independence 
Passes, five other passes through 
‘ 





FIGURE 3.—-Fremont Pass, 11,320 feet high, is 
occupied not only by the highway, but by one 
railroad. Formerly there were two railroads. 


each one of which, in_ pre-railway 
times, steep wagon roads led over the 
Sawatch Mountains, thus greatly 
reducing mileage to and from south- 
western destinations. Today, traffic 
streams north and south along this 
whole mountain range where form- 
erly a number of ways were usable, to 
a few selected routes. It 
clear, therefore, that road routes 
have become more rather than less 
direct with changes and improvements 
in the form of land transportation. 


seems 


INTEGRITY OF THE ROUTE 
This main route has reached its 
preéminency among trans-montane 
ways by an unbroken inheritance 
from the earliest times, and has 
presented marked elements of per- 
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FIGURE 4. 
Elevation, 12,095 feet. 


sistency notwithstanding changes in 
the form of transportation through- 
out the period. The picturesque 
tale of Workman and Spencer being 
under a distinct cloud, if not entirely 
discredited,’ Fremont’s 1845 expedi- 
tion is its first recorded traverse, 
although from the map there is 
clearly discernible a quite general 
employment by explorers of the 
Canyon City portal. From this en- 
trance, stream valleys were followed 
to South Park and across its broad 
surface to the upper Arkansas Valley. 
The complete use of the lower Arkan- 
sas Valley is seen to be a distinctly 
later development. 

There is a strong presumption that 
the routes traversed during the ex- 
ploratory period did not represent so 
much entirely new marks in the land- 
scape, as a unification of links of well- 
beaten paths which had been in use 
for untold centuries. The extent of 

Chittendon, H. M., in The American Fur 
Trade of the Far West, Vol. 2, p. 743, casts aside 
the tale as a pure fabrication. Bancroft, con- 
trary to the opinion of later writers, accredits 
Workman and Spencer as ‘‘the first Americans to 
cross the Rocky Mountains south of the Lewis 


and Clark Pass.’’ JH1story of Nevada, Colorado 
and Wyoming, Vol. 25, pp. 250-251. 


Independence Pass, one of the three 


highway passes through the Sawatch Mountains. 


ancestral influences upon subsequent 
routes will perhaps never be fully 
understood, but literature contains 
much illuminative material. The 
Farnham party which made the first 
authenticated crossing of the Color- 
ado Rockies (1839) was led into 
South Park over an Indian trail and 
the guide was confronted with some- 
thing of a problem as to which one of 
two such trails to follow. Animal 
trails were frequently to be found 
even across the continental divide. 
At one point in Fremont’s 1845 
journey, his expedition was depend- 
ent upon a buffalo trail of unusual 
clearness, and on the following day 
he led his party over a route made 
clear by buffalo herds even though 
he did not wish to proceed in that 
particular direction. Again, the 
Spanish name of the present Coche- 
topa Pass was Puerto de los Cibolas, 
possibly—though not assuredly—be- 
cause of its early use by buffalo. 
Ridgway, in his history of transpor- 
tation in Colorado, emphasizes this 
ancestral influence particularly on 
‘transverse and diagonal routes 
which followed trails left by deer and 
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buffalo between feeding ground or 
between summer and winter ranges.’ 

Fur traders and trappers had also 
marked ways in the mountains if not 
entirely across them and thus gave 
added form to the traveled ways of a 
later period. This activity was in 
full vigor in the early 20’s and was 
especially noteworthy in the high 
intermontane basins known today as 
North, Middle, and South Parks. 
Of these ‘“‘holes’’ as they were famil- 
iarly known by trappers, South Park 
(Bayou Salade of earlier literature) 
and North Park (originally known as 
New Park) were at first the more 
prominent. These two parks lie to 
the east of the continental divide, and 
although visiting them would not nec- 
essarily involve complete crossing of 
the Rockies, entrances to them from 
whatever direction would of necessity 
be maintained through significant 
mountain elements of the Central 
Rockies. As shown by Chittendon 
much significance further attaches to 
the later prominence in the fur trade 
of Middle Park, lying to the west 
of the continental divide. The re- 
gion was at first referred to as Old 
Park (also, apparently as the ‘‘ Bull 
Pen” and ‘‘Cow Lodge’’) in contra- 
distinction to New Park which, being 
the more accessible from the east and 
north, was earlier exploited for its 
pristine wealth. The centering of 
the earlier routes upon the mountain 
parks, especially South Park, can 
thus safely be attributed to pre- 
existent trails into them from the 
eastern piedmont. 


OTHER ROUTES ACROSS 
THE FRONT RANGE 
Denver does not possess site 
command of a mountain portal so 


® Ridgway, Arthur, in History of Colorado, 
State Historical and Natural History Society of 
Colorado, Vol. II, p. 791 
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trans- 
montane and transcontinental traffic 
movement as that represented by the 


intimately associated with 


Canyon City portal. At the same 
time, it is evident that the very size 
of Denver gives it mediate, if not 
immediate, contact with the master 
routes across the Colorado Rockies, 
even though remoter from their 
portals than many a small city or 
village. It is thus suggested that 
physical site alone is no invariable 
measure of the command a particular 
city has over routes apparently fo- 
cussed upon it, even though its posi- 
tion has every appearance of being 
extremely critical in this regard. 
Moreover, there is a noticeable over- 
emphasis upon the effectiveness with 
which particular mountain 
have shaped the position and relative 
prominence of various piedmont cities 
of Colorado. Such references often 
result from confusion as to the use of 
the term ‘‘mountain pass” 
tinct from its valley approaches and 
portals and also from an apparently 
unjustified emphasis upon the im- 
portance to urban growth of position 
directly upon transcontinental rail- 
roads. <A. B. Wolfe, in the Geograph- 
ical Review, Vol. 18, 1928, writes 
some population gradients in the 
United States, pp. 291-301: “ Very 
little study of the early history 
of the region [Colorado Piedmont] 
would suffice to show a relation of 
each urban center to strategic passes 
—e.g. Berthoud Pass and_ Rollins 
back of Denver, the Royal Gorge 
and Tennessee Pass back of Pueblo 
and Canyon City, or to natural 
resources like coal in the south and 
water for irrigation in the north. 
Yet apart from historical beginnings 
it is difficult to see exactly why a 
great industrial center should have 
developed at Pueblo or why Denver, 


passes 


as dis- 
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a hundred miles from the central 
continental lines, the Union Pacific 
at Cheyenne, and the Santa Fé and 
the Denver Rio Grande Western at 
Pueblo should have become the me- 
tropolis of the state.” 

The trans-montane routes in the 
Denver region closely rival those of 
the Arkansas-Colorado Valleys in 
total traffic flow and, indeed, greatly 
surpass the latter in intensity of high- 
way traffic from May to November. 
Westward of Denver, an important 
trunk highway and a trans-montane 
standard gauge railway lead into 
Middle Park more or less directly 
over the Front Range which here 
brings the continental divide within 
25 miles of the eastern mountain bor- 
der. The trunk highway has more 
intensive use in the open season than 
any other trans-montane route and 
carries a notable portion of the 
state’s transcontinental highway 
traffic. In the year 1928, a count at 
Berthoud Pass by the Bureau of 
Public roads indicated that 23 per 
cent of the cars were from out of the 
state and that 4 per cent were truck 
traffic. These are obviously inade- 
quate measures but no others are 
available. As to the railway—the 
Denver and Salt Lake—though it 
lacks transcontinental significance, it 
is none the less a noteworthy link 
between eastern and western slopes 
of the Rockies throughout the year. 

These two routes reach the nearby 
crest of the continental divide by 
different valley approaches, therefore 
cross it at different passes, and follow 
different westward-flowing affluents 
of the Colorado into the broken sur- 
face of Middle Park. The highway is 
confined at the summit by Berthoud 
Pass, the railway by the Moffat 
Tunnel, although the tracks over 
Rollins Pass, which were followed 
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the forelopers of empire—the scouts, the trappers, 
the miners, the pioneers—sought the mountain 
passes to enter new Indian country; to exploit 
new beaver ponds and meadows; to pan new 
placer deposits or to blast new mother lodes; 
and to pasture new meadows or to fell new forests. 


until the recent completion of the 
tunnel, are still available for use. 
Westward from Middle Park, the 
railway adheres closely to the bed of 
the Colorado River through the 
much-reduced elevations of the Park 
Range, but the highway crosses the 
continental divide twice again (at 
Muddy and Rabbit Ears Passes over 
the Park Range) before issuing from 
its mountain route at Steamboat 
Springs. 

The Berthoud Pass route rapidly 
took form with the discovery of the 
depression in 1861 and its considera- 
tion for the time being for the route 
of the transcontinental railways at 
that time being projected. A road 
occupied the pass at least by 1874. 
Since that time this route has en- 
trenched itself more and more deeply 
into the traffic movement across the 
Front Range. Bearing witness to 


‘ Brown, Ralph H., Colorado Mountain Passes, 
the Colorado Magazine State Historical Society 
of Colorado, 1929, pp. 235. 
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the former availability of many other 
used ways the the 
Front Range naturally approached 
by Clear Creek headwaters, are a 
number of passes, namely, Rogers, 
Vasquez, Jones, Loveland, and Argen- 
tine. The latter three were marked 
by roads from about 1875 on and 
were used by horse-drawn vehicles for 
a considerable time, especially as 
railheads migrated mountainward. 
Within recent times, the abandoned 
roads through them have not been 
used by traffic, though a modern 
highway is now nearly completed over 
Loveland Argentine 
which has the rather doubtful honor 
of being the 
(13,132 feet), was occupied by a road 


across crest of 


Pass. Pass, 


state’s highest pass 
at least by 1872 and despite its im 
posing elevation was in more or less 


frequent use until about 1912. 


OTHER TRANS-MONTANE ROUTES 


The considerable freedom of move- 
ment across the generally flat sur- 
faces of North Park and the San Luis 
Valley, into which routes are pointed 
through passes in their surrounding 
mountains, is one of the noteworthy 
features of the pattern, 
pecially noteworthy is the Fort Col 
lins portal to North Park by way of 
Cameron Pass, and the uniting of 
this link with the Denver-Salt Lake 
City highway (Berthoud Pass route) 
at Rabbit San Luis 
Valley plays a similar rdle, observable 
in the two entrances from the East 
(through Poncha and La Veta Passes) 
and the highways stretching across 
the Cochetopa Hills-San Juan moun 
tain passes at Cochetopa, 
Creek, Wolf Creek, 


Passes. 


route s- 


Kars Pass. 


Spring 
and Cumbres 
A survey of the route pattern of the 
the Southern 
Province 


Colorado portion of 


Rocky Mountain 


brings 
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number of 
and the 


large 


the 
mountains 
concentration of traffic flow in but a 


attention to 
passes in the 
them. It 
(Cumbres, 
mentioned, is not 


that 


passes 


few of may be said 
the other 
a continental di- 
Of the fifty-one passes in 
the 500-odd miles of the continental 
divide in Colorado, only 17 enter into 


unlike 


vide pass. 


consideration of trans-montane traffic 
flow. Fourteen of these are occupied 
by automobile highways, of which 
three have a addition, 
while the remaining three, namely, 
Rollins, Boreas, and Marshall, have 
railways only. Passes in the other 
the Southern Rockies 
bring the total number of passes up to 
136, of which again a relatively small 
number are of interest in the present 
study. 
passes is essentially an indication of 


railroad in 


elements of 


This impressive number of 


widespread changes in communica 


tion which have been in progress 
throughout time, and of equally 


vital changes in the needs of intra 
montane transportation 

Crest depressions in ranges be 
come known as passes through their 
for repre 
sented by their occupancy, perhaps 
ephemerally, by trail or road-bed. 
The term is quite definitely confined 


use communication as 


to that portion of the carry from one 
stream headwater to another (passes 
being on stream divides), which is 
usually to be distinguished in the 
pattern by switch-backs, necessitated 
by the sudden steepening of slopes. 
Passes suitable for one form of trans 
portation forexample, pack train o1 
are often found later to be 
the 
types of conveyance, or perhaps less 


wagon 


unavailable for more selective 
available than some other one nearby. 
It is equally true that changes in the 
form of ‘transportation or the local 


need of it results in additions to the 
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mountain passes. Shifts in popula- 
tion of great moment in the Rockies 
also result in the decline of pass use 
or the appearance of new passes in 
the vicinity of such changes. 

In the route pattern of the moun 
tains and of the adjacent 
lands to the west of 


canyon 
them, there is 
also preserved a type of conveyance 
which may fairly be thought of as 
a survival the narrow gauge 
railway. After the completion of the 
two main railroads to Denver in 1870 


form 


plains and mountains, 


have very 
generally evolved from the original 
narrow-gauge roads built in the pe- 
riod preceding the early 90's. 

The evolution of the 
mountain railroad of today is illus- 
trated by that of the main line of the 
Denver and Gsrande Western. 
As a narrow gauge road, it was ex- 
tended into the mountains from 
Canyon City in 1880 and its mountain 
unit was completed by 1887 
the the 


common 


Rio 


that is 


to say, year rails reached 





FIGURE 6 
and Salt Lake City 


levation about 


(the Denver Pacific from Cheyenne 
and the now both 
links in the Union Pacific System), 


Kansas. Pacific, 
narrow gauge railroads were pushed 
out from both southward 
across the plains and westward tow 


Denver 


ard the mountains. Within” three 
years a tentacle line had advanced 
across the mountain border to the 
Clear Creek mining region, a_ line 


which, however, never attained trans 
montane With 
acteristic energy other narrow gauge 


sivnificance, char 


lines were built into and finally across 
the the 


yauye today, 


mountains, and standard 


railroads ol both in 


Berthoud Pass, an early winter scene 
11,300 feet. 


on the main automobile route connecting Denver 


(alenwood Springs. In the mean 
time, a third rail had been added to 
allow interchange of equipment of 
different gauges and by 1890, the 
standard gauge line had evolved and 
has at different 


aligned 


times since been re 
and straightened. Appar 
ently, the narrow-gauge railroad was 
a pioneer type of rail conveyance, in 
volving relatively small investment 
during and yet con 
sidered quite capable of handling 
trathe for the time being; later, if 
conditions warranted, the beds could 
be enlarged and straightened at no 


vreatl additional 


construction 


‘There exist 


cost. 
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today, therefore, links of narrow 
gauge line in operation, other links 
completely abandoned and still others 
long ago substituted by road-beds of 
standard width. In the mountains 
and canyon land regions alone are all 
stages observable. It is, of course, 
true that many miles of standard 
gauge railroad have also been later 
abandoned and that all lines have not 
gone through the ideal evolution. 
Through these processes of substitu 
tion and abandonment, there has 
been no complete  trans-montane 
narrow-gauge railroad for years, de 
spite the continuation in use of cet 
tain remnants here and there of their 
original considerable mileage. At 
Denver, Colorado Springs, Salida, 
Durango, Alamosa, and several other 
less notable communities, standard 
gauge lines, today, meet those of 
narrower gauge, and to this very 
minor extent breaks in transporta 
tion occur at these centers. 


THE WINTER BARRIER 


The map is inadequate as a picture 
of the route pattern of the mountains 
insofar as it does not distinguish 
seasonal changes in it which in this 
area are of considerable importance. 

At all seasons, the use of the high 
ways diminishes with  clevation, 
chiefly because of the population 
spread along the lower parts of the 
valleys through which the roads 
course. kor this reason, counts of 
traffic at the passes are always con 
highway use. 
With the approach of winter this 


intensified, 


servative figures of 


characteristic becomes 
and for the yvreater number of in 
stances there appears an absolute 
height limit to traffi ‘This 


that the majority of highways be 


MCans 


come dismembered from November, 


oO! possibly October, to June and ap 
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pear as independent cast and west 
segments. The railways, on the 


other hand, continue their unin 
terrupted across-mountain service. 
Snow depth in the higher country, 
especially in the passes, must always 
be counted a critical factor in the use 
and availability of trans-montane 
highways. It is doubtful that data 
of mean snowfall have much _ real 
value as a measure of this avail 
ability, even if such data have been 
gathered because of the deep drift 
accumulations especially in the mor 
protected passes and the varying 
exposure of the latter to insolation. 
The height of the continental divid 
passes (the lowest is Muddy, cleva 
tion 8,732 feet) 
them into the region of heavy snow 


obviously brings 
fall, the maximum of which quite 
generally in the Colorado Rockies is 
recorded in late winter and carly 
spring. 

Actual depth of snowfall is known 
to vary considerably with differences 
in altitude, also that there is a general 
reduction in amount at equal cleva 
tions toward the south. Cochetopa 
Pass, by virtue of its comparatively 
low altitude (10,032 feet) and_ its 
position in the southern part of the 
state, 1s classed by the Bureau of 
Public Roads as “usually open” and 
is the only continental divide pass 


entering into that classification. 


Only one other, Tennessee Pass, 1s 
“kept open” throughout the winter; 


in this case, it means that road clear 
ing crews are more or less constantly 
employed, maintaining a channel suf 
heient to allow car passage through 
out the higher 
route 


the tunnel at the summit, thus avoids 


the section of the pass where snow i 
likely to be the most troublesome 


Other passes of trans-montane signi 


elevations of the 
The railroad, by employing 


| 
| 
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Figure 7. Cumbres Pass, though not on the continental divide, well illustrates the usual route 
pattern in the vicinity of the passes. Elevation, 10,003 feet 


ficance usually open are Poncha 
(8,945 feet), La Veta (9,378 feet), and 
Raton (8,800 feet). 

The high Independence Pass (12, 
095 feet) is the first to close in the 
fall and is one of the latest to be 
opened, the closed period being from 
October to July. Two other high 
used passes ball River and Milner 

are among the first to close also 
(November) and would perhaps be 
the last to open naturally, but, as a 
matter of fact, the route is opened in 
June by reason of early artificial 
clearance. ‘These two passes occur 
near cach other in the northern end 
of the Front Range. Fall River 
Pass though the higher of the two 
(11,797 feet) is not on the conti 
nental divide. Milner Pass (eleva 
tion 10,759 feet) is the continental 
divide = pass. A much-narrowed 
Berthoud Pass road is usually open 
until January. Some extracts from 
the manuscript Report of the Bureau 
of Public Roads in 1928 contain the 
following significant) comments on 


the winter conditions in) Berthoud 
Pass: ‘‘krom the middle of Novem- 
ber to the end of December at which 
time work closed down, the two men 
spent practically all of their time in 
snow removal operations. On our 
own ten-mile maintenance section, 
we kept the road plowed out at a 
width of from 20-24 feet, whereas, in 
the narrower section which was main- 
tained by the state, it was cleared 
for a 12-16 foot width so that cars 
could) pass. From October 1 to 
December 31, 1928, the total snow- 
fall at the top of Berthoud Pass 
amounted to 94 inches.’” The 1927 
report has this to say: ‘At the close 
of February, our records show a 
total snowfall on the top of the pass 
of 284 inches while at Fraser, 15 
miles down the valley, the Weather 
Sureau recorded a fall of 146 inches, 
this latter figure being 44° inches 
above normal. 


‘The writer is indebted to Mr, Clyde Ek 
Learned of the Bureau of Public Roads in Den 
ver, for use of his manuscript reports including 
counts made of vehicle trathe at certain passes 
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RELATIVE IMPORTANCE OF THE 
TRANS-COLORADO ROUTES 


The studies which constitute the 
voluminous literature of trans-cor- 
dilleran routes are strongly historical 
in character. Thus, receiving major 
emphasis among trans-Rocky Moun- 
tain corridors have been those 
followed by the Lewis and Clark ex- 
pedition, the Oregon Trail and its 
associated South Pass, the Santa Fé, 
Gila River, and Spanish Trails and, 
to a less degree, the Taos and Chero- 
kee Trails. The pre-railway import 
of these trails and routes would alone 
entitle them to premier consideration 
in the literature. Moreover, their 
later appropriation either completely 
or largely by transcontinental rail- 
ways and highways has still further 
caused the focusing of attention upon 
them and their consequent deeper 
entrenchment in the literature. The 
surveys preliminary to the selection 
of routes for railways, especially the 
‘‘central route to the Pacific’’ have 
likewise greatly intrigued the interest 
of writers. In studies of this period, 
the journeys and explorations of 
Fremont, Gunnison, Emory, Long, 
and many others have received much 
attention. Consequently, the corri- 
dors which today are most widely 
recognized are referred to generally 
as the Central Route west from 
Cheyenne to Salt Lake City through 
South Pass, (or Bridger Pass), the 
Northern Route through the Mon- 


throughout the State, and also for the use of the 
photographs used in this article. 


tana-Idaho Rockies, and the South- 
ern route or routes through New 
Mexico as represented by the rail and 
highway routes following more or 
less completely the original Santa 
Fé Trail. 

These routes which may well be 
referred to as the ‘‘master routes” 
quite obviously have avoided the 
Rocky Mountain section of Colorado 
wherein, as commonly and correctly 
regarded, the combination of ele- 
ments which make the Rockies in 
any part of their vast extent a 
notable physical barrier, reaches its 
maximum development. As a re- 
sult, the literature contains but slight 
reference to trans-Colorado routes, 
except as a means of showing their 
inferiority in comparison with pos- 
sible routes to the north and south. 

While this is in large measure a 
proper emphasis, it is found that the 
route pattern of the Colorado Rockies 
is not without its geographic interest 
for it presents a wide range of signi- 
ficant elements. Not the least of 
these is the remarkable integrity of 
the routes through a long period, 
during which great changes have 
occurred in the methods and require- 
ments of transportation. It is also 
found that aside from railroad traffic, 
which is considerable, at least 100,000 
vehicles, carrying 340,000 people, 
crossed the continental divide in 
Colorado, in 1928. That there is 
apparently greater westward than 
eastward traffic flow suggests that 
historical tendencies have not even 
yet been entirely eliminated. 
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TELEKI, COUNT PAUL AND Kocu, Dr. FRANcIs. The Progress of Agriculture in the 
Temperate Zones; Its Intensification in the course of the last century. The 
Athenaeum Press, Budapest, Hungary. Advance price, $7.00; to Universities, 
$6.50; retail, $9.50. 

The Hungarian publishing firm ‘‘Athenaeum”’ announces the imminent publica- 
tion of a valuable new work on agricultural progress in the temperate zones, as soon 
as enough orders are obtained to warrant proceeding with the printing. Orders are 
now being accepted according to the prices quoted above. 

The authors are Count Paul Teleki, well known to Americans as the Professor of 
Geography in the Faculty of Economics, and Doctor Francis Koch, Assistant in the 
Geographical Institute of the Faculty of Economics, at the University, Budapest. 
Both are internationally recognized authorities in the field represented by the subject 
treated in this monumental work. 

Twenty-eight detailed and carefully prepared maps constitute the essential founda- 
tion of the work, upon which is built up a structure of textual fact and interpretation 
which reveals clearly the advance made in agricultural production in the temperate 
zones of the earth, which are the dwelling-places and granaries of the white peoples 
of the world. The physical background as well as the comparative yields of the 
principal temperate crops, the intensity of agricultural production, and the systems 
of agriculture, in various critical periods of the evolution of European civilization are 
presented in these excellent maps. 

The text explains how the interrelationship of agriculture with industry, trans- 
portation, and concentration of population, has affected the type and character of 
nations and states, and how the course of history has consequently been determined. 
It describes the methods and means by which the white race has established its 
several centers of population and influence. It portrays the results which industrial- 
ism has achieved in making possible the agglomerations of great groups of humanity 
and which the mechanization of agriculture upon the far-flung grasslands of the 
earth has attained in feeding and supplying with raw materials those great conurba- 
tions. 

The work is monumental; it is authentic and definite, it is indispensable to the 
economist, the geographer, the merchant, the banker, the statesman; it is necessary 
to the library of every well-informed citizen of the world; it must be a part of every 
library laying claims to reference usefulness. Orders should be sent in at once to 
the Athenaeum Publishing and Printing Company, Ltd., Budapest, Hungary. 
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DEPARTMENT OF COMMERCI service figures from other sources generally 
accepted by the trades. Monthly business 
indicators; weekly business statistics; meas- 


BUREAU OF FOREIGN AND DOMESTIC COMMERCI 


Commerce Reports. A weekly survey of foreign ures of business activity, and review of 
trade. Issued by the Bureau of Foreign and business and industrial groups. Annual 
Domestic Commerce, U. S. Department of subscription, $1.50. 

Commerce. Reports from representatives 


, : Vonthly Summary of Foreign Commerce of United 
of the Departments of Commerce and State Monthly Summary of Foreign Ce : 
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in foreign countries and articles prepared in States. Part I contains statistics of exports 
the Bureau at Washington. Annual sub- 


scription price, $4.00. 


of domestic merchandise, and imports by 
articles. Part II contains summaries of 
export and import trade; monthly average 


Survey of Current Business. In addition to fig- import and export prices; and statistics of 
ures given from Government sources, there trade with Alaska, Hawaii, and Porto Rico 
are also incorporated for completeness of Annual subscription, $1.25. 
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Airportsin Italy. By Laurence E. Ring. Trade 
Information Bulletin No. 721. Price, 10 
cents. 

Votor Roads in Africa (Except Union of South 
Africa). $y Irving Freidson. Trade In 


formation Bulletin No. 733. Price, 10 cents 

The commercial importance of Africa is in 
creasing rapidly, and American manufacturers 
are finding new markets there for their products. 
More roads will 
markets. Thus, 


mean an expansion of these 
the of African 
highways is a subject of interest to every exporter 
to that part of the world 


development 


Selling Automobiles in the Noncontiguous Terri 
By Hector Lazo. 


Sulletin No. 741. 


tories of the United States. 
Trade Information Price, 


10 cents. 


Because the larger of our territories should, in 
normal times, be a lucrative market for American 
automobiles, and information the 
subject has in the past been rather limited, this 
study was prepared in order to assist the sales 
manager in planning his future sales. 


because on 


Yugoslav Market for American Farm Equipment. 
By Edward G. Eichelberger. Trade In- 
formation Bulletin No. 759. Price, 10 cents. 


Trade 
10 


Chemical Industry and Trade of Portugal. 
Information Bulletin No. 760. 
cents. 


Price, 


The Balance of International Payments of the 
United States in 1930. Trade Information 
Bulletin No. 761. Price, 10 cents. 


Leather Industry and Trade of France. By Walter 
Hertz. Trade Information Bulletin No. 763. 
Price, 10 cents. 

It is believed that this bulletin will be helpful 
to those American tanners interested in expanding 
their salesin France. The information contained 
in this bulletin is the result of a long study made 
by American Trade Commissioner Walter Hertz, 
who has spent considerable time in that country 
for this purpose. 


Present Status of the British Coal Industry. By 
John H. Bruins. Trade Information Bulletin 


No. 764. 

Portuguese Taxation, Corporations, and Negotiable 
Instruments. By Richard C. Long and 
Fred E. Huhlein. Trade Information Bul 


letin No. 765. 


1 New Estimate of American Investments A broad. 
By Paul D. Dickens. Trade 
Bulletin No. 767. 


Sinking-fund and redemption payments by 
foreign corporations have 
brought about a larger reduction in the total 
holdings of foreign securities than a casual inves 
Three-tenths of 


Information 
and 


governments 


tigation leads one to suspect 
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the total net nominal amount of all the foreign 
issues brought out in the United States from 1914 
to 1930 have been repaid in this way by the bor 
rowers. The operation of sinking funds is be 
coming more and more important each year, 
while redemption payments vary greatly accord 
ing to financial conditions in the foreign countries 


Suggestions for Outline of a City Survey (Indu 
trial and Commercial). By Adah L. Bush 
Domestic Commerce Series No. 45. Price, 


5 cents. 


Individuals and organizations interested in 
preparing an industrial or commercial survey fre 
quently ask the Bureau of Foreign and Domesti 
to be 


included in such a survey. For convenience in 


Commerce suggest factors which should 


answering these requests the Domestic Commerce 
Division has prepared this bulletin. 


Government Publications Relating to Textiles. 
(Third Edition, 1931.) By Alvin” E. 
Johnson. 
Retail Credit Survey. January-June, 1930. Do- 
mestic Commerce Series No. 42. Price, 10 
cents. 
Market for Machinery in British Malaya. By 
Don C. Bliss. Trade Promotion Series No. 
112. Price, 20 cents. 
Guide for American Business in France. By 
Thomas Butts. Trade Promotion Series 
No. 115. Price, 20 cents. 


This study of the salient features of the legal 
and financial aspects of French business pro- 
cedure, together with a review of the character 
istics and organization of the French market, is 
presented in the belief that it will be of material 
assistance to American business men. 


Motor Roads in China. By A. Viola Smith. 


Trade Promotion Series No. 120. Price, 30 
cents. 
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With China’s administrative problems now 
apparently greatly improved, promising much 
encouragement for progressive development, it is 
believed that a description of highway develop 
ment in that country, as now in course of con- 
struction under projection, is of timely 
interest. An up-to-date map of China accom 
panied this bulletin. 


and 


Jewelry Distribution by Retail Jewelers. Domes 
tic Commerce Series No. 48. Price, 10 cents 


Knitted-Outerwear Machinery in Cleveland. Do 
mestic Commerce Series No. 47. Price, 10 
cents. 

Costs, Markets, and Methods in Grocery Retailing. 

Fart ti; Bs 

Distribution Cost 

Price, 20 cents. 


Louisville Grocery Survey, 
William H. 
Series No. 8. 


Meserole. 


Trade 
10 


Chemical Industry and Trade of Poland. 
Information Bulletin No. 762. 
cents. 


Price, 
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COAST AND GEODETIC SURVEY 


Latitude Redetermination By Frederic W 
Darling Special Publication No bed. 
£ | 
Price, 10 cents 


PATENT OFFICI 


General Information About Protection of Trade 


Varks, Prints and Labels 
BUREAU OF THE CENSUS 


Irrigation, Agricultural Lands, Nebraska. Census 
1930. Price, 15 cents 


1 griculture 1930 Censu District of Columbia. 


Price, 10 cents. 


lericulture. 1930 Census. Number of Farms, 
Farm Acreage, and Values of Farm Land and 
Buildings, Farm Buildings, Farmers’ Dwell 
ings and Farm Implements and Machinery, 
by Minor Civil Divisions. Price, 5 cents: 
Alabama, California, Florida, Georgia, Mich- 
igan, Minnesota, Missouri, New York, 
North Carolina. 


Agriculture. 1930 Census. Statistics by Coun 
ties, First Series, Farms, Acreage, Values, 
and Selected Livestock and Crops: Califor 
nia, Illinois, Indiana, Minnesota, Missouri, 
Montana, Ohio, South Dakota. 


Ratio of Children to Women, 1920. Census Mono 


graph XI. Price, $1.50. 


Drainage of Agricultural Lands, Kentucky. 
Statistics for State and Counties. Price, 


5 cents. 
BUREAU OF MINES 


Vanganese and Manganiferous Ores in 1929. 1: 
13. Price, 10 cents. 


Gold, Silver, Copper, Lead and Zinc in Idaho and 
Washington in 1929, 1:15. 


Gold, Silver, Copper, Lead and Zinc in Caltfornia 
and Oregon in 1929, 1: 16. 


Bauxite and Aluminum in 1929. 1:17. 
Copper in 1929 (General Report) 1: 19. 


Gold, Silver, Copper, Lead and Zinc in Utah in 
1929. I: 20. 


Gold, Silver, Copper, Lead and Zinc in Nevada in 
1929, 1:21. 


Zincin 1929, (General Report). 1: 22. 

Lead and Zinc Pigments and Saltsin 1929. 1:18. 
Fuel Briquets in 1930. 1:1 

Sand and Gravel in 1929, If: 24. 

Vicain 1929. II: 25 

Cementin 1929. II: 26 
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HieLeN M. STRONG 


THOMPSON, WARREN SS. Population Problems 
462 pp., charts, tables. McGraw-Hill Book 
Company, Inc., New York, 1930. Price, 
$3.75 


This recent contribution to the literature on 
population commends itself because of its clarity 
and the almost stunning courage with which it is 
written It reviews the more important popu 
lation theories, brings together dependable up-to 
date statistical data on the subject, and discusses 
in a very daring, and yet very sane, manner some 
of the most important problems which the world 
is facing today. 

The book could be imagined as being divided 
into five parts. The first part comprises 4 chap 
ters and deals with general aspects of population, 
history, theory, and policy. The first subject is 
only touched upon in a brief chapter on “ Popula- 
tion Growth andthe Industrial Revolution.”” The 
second part could be headed “vital statistics.”’ 
It consists of 9 chapters, 7 of which are almost 
purely statistical, while the last 2 are more gen- 
erally interpretative. In this part, which sup 
plies the factual backbone of the whole study, 
all important phases of population, its composi- 
tion, its rate of increase, factors affecting birth 
rate and death rate, and racial aspects are dis- 
cussed in a simple clear style. The last 2 chap- 
ters, dealing with ‘Natural Increase and Its 
Probable Future Trend"’ and ‘The Future 
Growth of Population in the United States,”’ form 
a logical conclusion of this section. The third 
and fourth parts, which cover 6 and 4 chapters 
respectively, could perhaps be combined; for both 
parts deal with major social and economic prob- 
lems. Yet a division could be made. For chap- 
ters 14 to 19 deal with population and economic 
systems. The analysis begins with Population 
Growth and Agriculture, goes over to industry 
and commerce as bases of support and leads up to 
a critical appraisal of modern urban civilization. 
The fourth part, covering Chapters 20 to 23, on 
the other hand, is built around the question of 
race quality. It treats such subjects as the differ- 
ential birth rate, its relation to international poli- 
tics, problems of migration, and the like. The 
last 2 chapters, dealing with optimum population 
and the control of population growth respectively, 
may well be interpreted as the concluding part. 
A carefully selected bibliography covering 332 
numbered items and a satisfactory index complete 
the volume. 

As was stated before, the most distinctive 
features of the book are the simplicity and clarity 
of presentation and the extraordinary courage 
with which delicate topics are dealt with. The 
first statement hardly needs to be substantiated. 
To illustrate the second point two examples may 
be given. Referring to the attitude of the church 
toward population, Doctor Thompson does not 
hesitate to speak his mind. He says, ‘*We may 
insist that no organization is to stand between us 
and our right to interpret the will of God. In 
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fact, it is the duty of the scientifically minded to 
demand that all authorities justify the interpre 
tations they seek to put upon life.’’ He goes on 
to say that if churchmen are willing to divest 
themselves of any prerogative based upon medie 
val mysticism and “‘ wish to discuss the matter on 
an expediency footing,’ it is different, and their 
views ‘‘may merit careful consideration.’’ Fur- 
ther on we read, ‘‘I see no reason for accepting 
their values and their interpretation of human 
needs as if they were freighted with any special 
(pp. 409-411). The same kind of in- 
trepidity characterizes his discussion of the ques- 
tion, ‘‘Who are the Superior?”’ 
hacks at the traditions so dear and sacred to our 
would-be one hundred percenters. You could 


sanctity”’ 


He savagely 


hardly use stronger language than that with 
which Doctor Thompson discusses this question. 
He says in part: 

“I do not consider the proofs of the inferiority 
of the rapidiy reproducing groups satisfactory. 
I do not consider the proofs of the hereditary 
superiority of the socially successful satisfactory. 
Social success, in which I include economic suc 
cess, is proof only of individual adaptation to 
the conditions necessary to secure the type of 
success which happens to be valued most highly 
by the groupatagiventime. Itisnot proof ofan 
all-round ability in the person who succeeds, nor 
is it proof of the possession of qualities which will 
contribute largely to the development of a pro- 
gressively improving society. As a matter of 
fact, many people who make a social success do 
so because they are thick-skinned and lack the 
imagination to see the ways in which their suc 
cess will react adversely upon the welfare of 
others and upon the organization of community 
life. There is nothing inherent in the nature of 
social success to ensure that the person who at 
tains it will also possess the finer human qualities 
which will add to the fullness and richness of our 
life.” 

Further on we read: ‘‘ The processes of selec 
tion we now employ seem to me so ill-adapted to 
secure the ascendency of the finer types of intel 
lect and character that | often wonder how it 
happens so many fine people do attain success 
rather than why there is a large minority of 
rhinoceros-hided dullards and crafty schemers 
who also attain success.’’ Feeling as he does on 
the subject of our so-called upper classes, Doctor 
Thompson is by no means worried about the fact 
that the so-called lower classes reproduce faster 
In fact, he be 
lieves that the very fact that a man is willing to 


than the so-called upper classes 


bear the sacrifice of rearing children in a world 
where the knowledge of contraceptive measures 
has become common property demonstrates a 
superior social attitude. We read: 

‘When this comes to pass that the knowledge 
of contraceptive measures becomes universal 
property, we may reasonably expect that those 
people who see some meaning and purpose in life 


and who wish to contribute their mite to the 
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development of this meaning and purpose will be 
ready to make considerable personal sacrifices to 
have children to carry on. Personally, I should 
regard a cherished desire to participate in the 
future through offspring as far better proof of 
desirable qualities than any of the precesses now 
at work for selecting the successful and should 
hope that when the population is largely sprung 
from such people the world will be a better place 
to live in than at present. Up to the present the 
combative, acquisitive type has played altogether 
too large a réle in the development of our ideals 
and our forms of social organization.”’ 

One is reminded of the Vicar of Wakefield 

The attitude which these last sentences express 
and which comes down to a praise of the homely 
virtues of the simple life is reflected in many parts 
of the book. It breaks out very strongly in the 
discussion of the modern city and finds a natural 
reflection in the hope that electricity will enable 
us to decentralize industry and thus to revive and 
revitalize the open country. Doctor Thompson 
evidently is not a strong believer in artificial 
amusements; to him the artificiality of city life is 
anathema. 

Of particular interest to economists and eco 
nomic geographers is the discussion of the proba 
ble effects of retarded rate of growth of the white 
race and of the population of this country in 
particular. This is a subject which has been 
discussed repeatedly of late, but its significance 
does not seem to have been fully grasped by more 
thanafew. The slowing up of the rate of growth 
with which we almost certainly must figure in this 
country will deprive our economy of a good dea! 
of its high-speed dynamics which for decades has 
been its main characteristic feature. The sooner 
we realize what this change in the rate of growth 
and the resultant shift in the age composition of 
our population imply, the better prepared we 
shall be for the new tasks which will have to be 
solved. 

The reviewer read Doctor Thompson's book 
immediately after finishing Orchard’s ‘ Japan's 
Economic Position.’’ He was struck by a num 
ber of discrepancies which separate the two 
authors on several points 

There is one rather essential point concerning 
which the reviewer is not in complete agreement 
with Doctor Thompson. It is easy to agree with 
Doctor Thompson's basic idea that in the last 
analysis the happiness of the individual is the 
only ultimate aim worth while striving for. Yet 
it may seem to some that Doctor Thompson allows 
himself to be carried too far by his enthusiasm for 
When he implhes that a society 
does not have a life of its own, to the reviewer at 


the individual 
least, he seems to get off terra firma. ‘or he over 
looks that society differs essentially from the 
individual in the length of the life cycle, that 
society is not identical with the aggregate of all 
individuals living at one time but represents a 
long succession of generations Social aims, 


therefore, must necessarily be modified individual 
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aims in the sense that the interest of the present 
must be balanced against the interest of the fu 
ture. But in the realm of philosophy, differences 
of opinion are entirely legitimate. They do not 
detract in the least from the work of this excel 
lent book. 

The perusal of Doctor Thompson’s ‘‘ Popula 
tion Problems” will broaden the horizon of every 
student of economic geography 

EricH W. ZIMMERMANN 


Marriott, Sik JOHN A. R. How England 
Lives. 142 pp. Oxford University Press, 
New York, 1930. 

Into this little book the author has condensed 
many of the principles of political economy for 
the general reader, in such a way as to make clear 
each step leading up to the complexity of life 
today. He attempts nothing, however, other 
than to state ‘‘with accuracy and lucidity the 
outstanding facts.’ Ten of the twelve chapters 
deal each with a single unit in the economic 
world, giving some idea of its early simplicity and 
its growth to national and international impor 
tance. 

Chapter I, ‘‘ The Daily Miracle,” portrays the 
simplest of buying and selling, the trading for 
daily bread. 

Chapter II, ‘The Shop,”’ explains something 
of the distribution of wholesale and retail goods. 
From here the author goes back of the shop to the 
production of the goods being sold, all of which 
originate in the soil; which leads to 

Chapter III, ‘‘ The Farm,’’ a discussion of the 
soil, its products, and systems of agriculture. 

Chapter IV, “Some Definitions,’’ interrupts 
the continuity for the explanation of terms either 
wholly unfamiliar or only vaguely comprehended 
by millions of readers 

Chapter V, “ 
of the producing of commodities, i.e. creating 
wealth.”’ 


Capital,’’ resumes the ‘analysis 


Chapter VI, “‘ Labour,’’ contains such subheads 


as ‘Town Life,’’ ‘‘Wages,”’ ‘‘The Industrial 
Revolution,” ‘‘ The Division of Labour,’’ ‘‘ Piece 
work and ‘Time-work,”’ ‘‘Coéperation,’” ‘Na 


tionalization,”’ and ‘‘ Wages, Real and Nominal.” 

Chapter VII, ‘‘ Modern Business,’’ progresses, 
on the foundation of the earlier chapters, into the 
various phases of today’s industry. 

Chapter VIII, ‘‘ Money,” deals with this com 
modity as a medium of exchange and as a meas- 
ure of value. This leads naturally to 

Chapter LX, “‘ Banks and Banking,” explaining 
banks and banking systems in general and the 
Bank of England in particular. 

Chapter X, ‘‘Overseas Trade,’ explains Eng 
land’s dependence on other parts of the world for 
food and other essentials, with sections on “Free 
Trade” and ‘The Balance of Trade.” 

Chapter XI, ‘‘The Machinery of Trade,"’ 
gives some idea of the complexities of interna 
tional exchange and overseas investments 

( hapter XII, ‘Some Reflections,’ draws a 


few conclusions, ‘‘ most of them fairly obvious.”’ 

Full explanation, of course, the author cannot 
give in such small space, but the book is obviously 
not intended for more than a simple introduction 
to the subjec t. A short list is appended of books 
selected from the hundreds which deal with the 
subje t in greater detail. 

PRISCILLA H. WEBSTER 


Lype, L. W. 
pp., 14 maps. Longmans, Green and Com 
pany, 55 Fifth Avenue, New York, 1931. 
814 x 5% inches. Price, $4.20. 

Professor L. W. Lyde, better known as the 
author of The Continent of Europe, a standard 
text on the geography of that continent, has 
given to geographic literature an interesting in 
terpretation in the present volume of the rdle 


Peninsular Europe. xii and 310 


played by the peninsulas of Europe. 

The introductory chapter, discussing the condi 
tions and controls of Europe, opens with the 
statement that ‘‘ peninsularity is the differentiat 
ing feature of Europe as a continent.’’ That 
theme is carried throughout the book, as a glance 
at the content of the chapters through their 
titles reveals. After the introductory chapter 
the peninsular portions of the continent are dis 
cussed in the following order: 

Chapter 2. France: Peasant and Pays. 
3. Iberia: Metals and Moors. 
Chapter 4. Scandinavia: Fiord and Forest 
Chapter 5 


Chapter 


Angles and Saxons: Fishermen 
and Farmers 
Chapter 6. The Balkan Peninsula: Cres 
cent and Cross. 
Chapter 7. The Rise and Fall of Hellas: 
Mariner and Mountaineer. 
Chapter 8. Italy: Road and Rule. 

Within the seven chapters listed the author 
gives an excellent interpretation of the historical 
geography of most of Europe, bringing some of 
the studies up to the present. The geographical 
philosop':y of the author permeates the work, and 
causes even the casual reader to think deeply 
upon some of the interpretations of man’s adap 
tation and readaptation to the physical environ 
ment of his particular peninsula home, in past 
ages as well as at present 

Similarity of the environmental complex of 
each of the major peninsulas of Europe, together 
with the similarity of responses of the inhabitants 
ol ear h, leads one to conclude that 1 peninsu 
larity be the dominant factor, life on the peninsu 
las should be about the same, yet the volume very 
clearly defines the differences between the various 
land masses. 

While the book holds closely to its title, it 
tends to give an unbalanced picture of the con 
tinent, since it intimates that practically all of the 
civilization of Europe came from its several penin 
sulas, and almost none from the continental por 
tions While the above is true toa large measure, 
the volume would appear stronger and more 
balanced if a chapter on the continental interior 
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were included, even if only to show the contrasts 
between the two types of areas. 

Following the studies of the peninsulas are two 
chapters on the ‘‘ Devolution of Rome,”’ and ‘‘A 
Political Map of Europe—A.D. 1648.” 

There are no photographic illustrations in the 
volume, and only fourteen maps, entirely too few 
for the importance of the work. The maps on 
the whole are well drawn, and as far as possible, 
attempt to illustrate the important facts, but the 
paucity of such illustrations seriously cripples the 
clarity of portions of the book. 

As a study in the historical geography of Eu- 
rope, or at least the peninsulas of Europe, the 
volume is a decided contribution to a field that 
has been neglected too much by geographers. It 
should prove a valuable reference book for every- 
one interested in either the geography or history 
of the European continent. 

EpwIn J. Foscut 


BEERY, PAULINE G. Stuff (The Story of Mate 
rials in the Civilization of Man). 504 pp., 
tables and illustrations. D. Appleton and 
Company, New York and London, 1930. 
Price, $5.00. 

This is a popular survey of chemistry which 
stresses the contrast between the fullness of mate- 
rial comforts and facilities in our present age and 
the meager heritage of ancient man. It is an ac- 
count of a number of important discoveries in 
the realm of chemistry, which have contributed 
to material progress. The book is written in 
very simple style, so simple, in fact, that one 
wonders whether it was intended for children 
rather than for the general reader. The general 
tone is held way below the level of such books as 
Slosson’s ‘‘Creative Chemistry,’’ and the well- 
known volumes on chemistry published by the 
Chemical Foundation. 

The book contains twenty-seven chapters, each 
of which represents a more or less independent 
unit. Some chapters deal with very limited 
fields, such as the safety match; others cover a 
larger ground as, for instance, Chapter V which 
deals of food stuffs, and Chapter VI on ‘Hot 
Stuff,’’ which treats of coal, petroleum, natural 
gas, and the like. Other chapters again deal 
with principles as, for instance, Chapter XII, 
“The Science of Stuff,”’ and Chapter X XI, ‘‘ The 
Structure of Stuff.’’ It is difficult to discover a 
unifying system which ties these various chapters 
into an organic whole; but in a popular book of 
this type it is probably misplaced to expect such 
an organic structure. What is perhaps more open 
to criticism is the choice of details. The treat- 
ment of different subjects varies very definitely 
as to width, breadth, and depth and this variation 
can hardly be said to be determined by intrinsic 
significance. On the whole, a tendency may be 
observed to go into greater detail of a biographical 
nature in the case of Anglo-Saxon inventors than 
in the case of those of other nationalities. 

The title of the book reminds the reviewer of a 


much older volume which covered somewhat 
similar ground, although in a very different man- 
ner. Reference is made to Dubois-Raymond 
‘ Stoff und Kraft.’” One wonders whether “‘ Mat 

ter and Energy”’ would not bea better title. The 
one-sided emphasis on the stuff aspects of things 
is somewhat surprising in thisage when the bound 

ary lines between matter and energy are falling 
and when our most valuable stuff—coal, petro- 
leum, natural gas—is sought mainly for its energy 
content, rather than for its commodity uses. In 
the book itself the energy aspects are frequently 
emphasized. 

The book can be recommended to anybody 
who wants to spend a few pleasant hours of ex 
ceedingly light reading to inform himself on some 
of the more important historical aspects and re 
cent developments of chemistry and their effect 
on the supply of materials in modern civilization. 

ERICH W. ZIMMERMANN 


FAIRCHILD, Davip. Exploring for Plants. xx 
and 591 pp.; with 190 half-tone illustrations 
from photographs, and index. From Notes 
of the Allison Vincent Armour Expeditions 
for the United States Department of Agri 
culture, 1925, 1926, and 1927. The Mac 
millan Company, New York, 1930. 

To quote from the preface, this book “attempts 
to interest the layman with adventures that are 
not any of them hairbreadth escapes, and it seeks 
to give information about plants to the botanists 
and horticulturists in popular form.” 

For this reviewer the attempt succeeds. There 
is hardly a dull page, and the reader moves on 
with the explorer, seeing through his eyes striking 
and important features of the vegetation of some 
of the warmer parts of the world, and enjoying 
with him many an unexpected adventure incident 
to his activities, as he visits Algeria, Morocco, the 
Canaries, the Balearic Islands, Ceylon, Sumatra, 
Java, and various parts of West Africa, every- 
where searching for plants of importance in horti 
culture, arboriculture, and agriculture, whose 
seeds, bulbs, or cuttings he secures and sends in 
never ending succession back to the United 
States, to be grown, tested, and distributed, 
where they may best thrive and show their use- 
fulness, by the Office of Foreign Plant Introduc- 
tion of the United States Department of Agricul- 
ture. 

He pays special attention to forage plants, to 
the very numerous figs and palms, to the bamboo 
civilization of Java, to the spread of the culture of 
the mangosteen and avocado pear, and to the 
development of rubber plantations. 

He gives notes on fashions in foods; on the 
scorning of maize in France; on the West Africans’ 
insistence on their right to hunt the huge snails, 
which they fancy, in any man’s forest land; on 
Moroccan goats climbing argan trees to browse 
on their foliage; on the red miraculous fruits of the 
Camaroon that so affect the tongue that even 
lemon juice tastes sweet. 
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He pictures a vineyard on the rainless lowe 
slopes of a black ash volcanic cone in the Canaries, 
where the vines are set in deep pits and get mois 
ture only from dews and mists; he shows Mrs 
Fairchild making tea, at dusk, on the edge of a 
tiger-haunted jungle; the members of Mr. 
Armour’s party engaged in cleaning seeds while 
they swelter on the waiting yacht off the West 
African Coast. 

He has made, for any one at all interested in 
plants—and we all should be, for our very exist- 
ence depends of them—-a most readable book, 
from which much valuable information may be 
extracted. It is not intended for men of science. 
They are referred to the formal reports. But it 


should be helpful and stimulating on the reference 
shelves of classes in geography, botany, or 


anthropology. 

There is no attempt to classify the information 
offered, and perhaps after all, the work is best 
placed among books of travel. 

At the close the author says: ‘‘ This had been 


a cruise after living plants, and its end was just 
a beginning. I had begun to wonder and worr\ 
about the thousands of little plants in the Plant 
Introduction Gardens. The romance of the 
expeditions has been steadilv growing up, fot 
there are mangosteen trees in the orchard at 
Tela, Honduras, coconut and African oil palms in 
Panama and Cuba, rock-cover plants in the parks 
of Seattle, poplars on the bleak prairies of the 
Dakotas, Moroccan apricots in the orchard 
regions of California, forage shrubs in the moun 
tains of Arizona, shade trees, timber bamboos 
sand dune shrubs, fragrant flowering vines, and 
beautiful strand trees and palms on the coast of 
Florida—all of them pulling at my heart-strings, 
for one cannot forget where one gathered the 
handful of seeds from which so much has 
grown.” 

No place is more appropriate lor a notice ol 
this book than a page in this magazine of Eco 
NOMIC GEOGRAPHY 

HoLLIs WEBSTER 
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ANNOUNCEMENT 


HE series on the Agricultural Regions of the World is continued in 

this issue with the next instalment of Agricultural Regions of North 

America by Dr. O. E. Baker. The next instalment of Agricultural 
Regions of Asia by Dr. Samuel Van Valkenburg of the College of the City of 
Detroit will appear in the January, 1932, issue. This will be followed in a 
later issue by Agricultural Regions of Africa by Homer L. Shantz, President 
of the University of Arizona, and will complete the finest geographic discus- 
sion of the world’s agriculture thus far published. 

To obtain the complete series of these extremely valuable articles, which 
present for the first time on such a comprehensive and accurate basis the sig- 
nificant divisions of the world’s most important industry, it will be necessary 
to subscribe at once for ECONOMIC GEOGRAPHY, and date back to the October, 
1926, issue. 

In addition to this series of articles on agriculture, other series are being 
initiated ; every issue will also contain four or five articles dealing with urban 
and regional geography, with problems of land utilization, with programs of 
development of resources, with commerce, with transportation, with health, 
and with the hundred and one other subjects that are of present geographic 
interest, all by the most competent and best informed authorities in their 
respective fields. ECONOMIC GEOGRAPHY is indispensable to the intelligent 
citizen. 

The subscription price to all new subscribers in the United States and pos- 
sessions is $5.00 the year or $9.50 for two years. ‘To all foreign countries, 
$5.50 the year or $10.00 for two years. Complete files from the beginning 
to include the numbers for 1931 may be obtained at the special price of 
$32.50 for the United States and $35.00 for all foreign countries. 








ECONOMIC GEOGRAPHY 


QUARTERLY journal of Economic GEOGRAPHY published by Clark 
University for the benefit of geographers, economists, teachers, pro 
fessional and business men, and all who are interested in the intelli 

gent utilization of the world’s resources. 

Subscription rates are $5.00 the year in the United States and its Terri 
tories; $5.50 the year beyond the borders of the United States, except to 
charter subscribers. 





Only a limited number of the first issues of ECONOMIC GEOGRAPHY are 
available. 
The July issue of Volume 7 contains the following articles: 


Agricultural Regions of Asia, Samuel Van Valkenburg, College of the City of Detroit 

The Geography of Chosen, J. Wright Baylor, University of Cincinnati 

The Mississippi River—Asset or Liability, William H. Haas, Northwestern University 

Sheep Industry of Southeastern Ohio, Langdon White, Western Reserve University, and Clyde FE. Cooper, Ohvic niversit 
Chilean Nitrate and the Nitrate Revolution, R. H. Whitbeck, University of Wisconsin 

Iceland's Industries, S. Axel Anderson, University of Vermont 

Vechanization of Agriculture in U.S. S. R., Frances M. Earle, University of Washingt 

San Luis Obispo, California, John Wesley Coulter, University of Hawaii 


April includes: 


Agricultural Regions of North America, Oliver E. Baker, U. S. Dept. of Agriculture 

Our Growing System of Inland Waterways, Uthai Vincent Wilcox, Washington, D. ¢ 

Abandoned Land in a Region of Land Abandonment, L. A. Wolfanger, Columbia Univers 
Geographic Areas of Cities, William T. Chambers, Stephen F. Austin State Teachers College 
Economic Adjustments in Liberia, G. T.. Renner, University of Washington. 

The Italian Harbors on the Adriatic Sea, Bruno F. A. Dietrich, Hochschule fiir Welthandel, Wien 


January includes: 


The Mesilla Valley of New Mexico: A Study in Aridity and Irrigation, Edwin J. Foscue, Southern Methodist University 

Land Utilization in the Scablands of Eastern Washington, Otis W. Freeman, State Normal School, Cheney, Washingtor 

Geographic Regions of Sierra Leone, G. T. Renner, University of Washington 

The Indiana Odlitic Limestone Industry, Stephen S. Visher, Indiana University 

Peanuts: Prices, Production, and Foreign Trade Since the Civil War, Arthur G. Peterson, U. S. Bureau of Agricultur 
Economics 

The Gulf Port City Region of Texas, William T. Chambers, Stephen F. Austin State Teachers College 

Chicory: Michigan's Infant Monopoly Crop, Floyd A. Stilgenbauer, College of the City of Detroit 


The October issue of Volume 6 contains the following articles: 


The Great Basin, J. F. Bogardus, Wharton School of Finance and Commerce. 

The Sugar Industry of Mauritius, C. J. Robertson, Istituto Internazionale d'Agricoltura, Rome, Italy 

Agriculture and Commerce of Uganda, Earl C. Case, University of Cincinnati. 

Lower Rio Grande Valley of Texas, William T. Chambers, Stephen F. Austin State Teachers College 

Land Utilization in the St. Francis Basin, Sam T. Bratton, University of Missouri 

The Lime Industry of Rockland, Maine, Grant E. Finch, State Normal School, Danbury, Connecticut, and George F. Howe 
State Normal School, New Britain, Connecticut 

Mountain Tops and Lowlands of Colombia, Albert C. Smith, New York Botanical Gardens 

Glacial Topography and Agriculture in Central Massachusetts, Berton R. Millington, Brown University 


July includes: 
Agricultural Regions of Australia, Griffith Taylor, University of Chicago 
The Pastoral and Agricultural Industries of Kenya Colony and Protectorate, Earl C. Case, University of Cincinn 
Economic Adjustments in Bavaria, Hubert A. Bauer, University of Washington 
Agricultural Regions of North America, Oliver E. Baker, U. S. Dept. of Agriculture 
The Forest of Dean in Gloucestershire, E. Muriel Poggi, University of Illinois 


April includes: 
Agricultural Regions of Australia, Griffith Taylor, University of Chicago 
Cane-Sugar Production in the British Empire, C. J. Robertson, St. Mary's Training College, Middlesex, England 
Rainfall and Wind Conditions Retarding Tropical Development, Stephen S. Visher, Indiana University 
Agricultural Regions of North America, Oliver E. Baker, U. S. Dept. of Agriculture 
Land Values in the Blue Grass and Nashville Basins, Raymond E. Murphy, University of Wisconsin 


Single copies of back numbers of Volumes 1, 2 and 3, 1925, 1926, and 1927, 
will be sent to any American address for $1.75 each; to any foreign address 
for $2.00. Back numbers of Volume 4, 1928, Volume 5, 1929, and Volume 
6, 1930, will be sent to any American address for $1.50 each; to any foreign 
address for $1.75. Whole volumes may be obtained at the yearly rate. 

Send all subscriptions and orders to 

KCONOMIC GEOGRAPHY, 
Clark University, Worcester, Mass., U.S. A. 








THE STAFF 


WaALLAcEe W. Atwoopn, Editor 
W. E_mer Exsiaw, Assistant Editor 


Associate Editors 
OLIVER E, BAKER 
| CLARENCE F. JONES 
SAMUEL J. BRANDENBURG 


ow 


THE COUNCILLORS 


ALBERT DEMANGEON, The University, Paris, France. 
: STEN DE GEER, The University, Gothenburg, Sweden. 
Hans J. WeuRLI, Geographic Institute, Zurich, Switzerland. 
Bruno F. A. Dretrricu, The University, Vienna, Austria. 
O. K. Davis, National Foreign Trade Council, New York 
City. 
GeEorGE E. Roserts, National City Bank, New York City. 
L. A. Downs, Illinois Central Railroad, Chicago. 
FRANK O. LOWDEN, Farmer, Oregon, Illinois. 
| H. G. Moutton, Institute of Economics, Washington, D, C. 
. i GEORGE Oris Sait, U. S. Geological Survey. 
W. B. Greecey, U. S. Forest Service, Washington, D.C. 
HELEN M. Strrone, U. S. Department of Commerce, Wash- 
| ington, D. C. 
M. J. Patron, Natural Resources Intelligence Service, Do- 
minion of Canada, Ottawa, Canada. 
LAWRENCE Martin, Library of Congress, Washington, D. C. 
ELLSwortH HuNTINGTON, Yale University. 
G. B. Roorsacu, Harvard University. 
V. C. Fincu, University of Wisconsin. 
K. C. McMurry, University of Michigan. 
: Nets A. BencTson, University of Nebraska. 


' Cw 


“* Nature has been so silent in her persistent influence 
\ over man, that the geographic factor in the equation of 
human development has been overlooked.” 
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